
JANUARY/ 1 


•.. ■ : - m 

- - 










Cosmic Rays ... page 17 


PUBLISHED AT THE CALIFORNIA INSTITUTE 0 






Edward J. Stolic, class of ’48 

speaks from experience when he says ... 


“With U. S. Steel, my future holds interest, 

challenge and reward.” 



AMERICAN BRIDGE . . AMERICAN STEEL & WIRE ond CYCLONE FENCE . . COLUMBIA GENEVA STEEL . . CONSOLIDATED WESTERN STEEL . . GERRARD STEEL STRAPPING . . NATIONAL TUBE 
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From his graduation in 1948 with a 
B.S. degree in Mechanical Engineer¬ 
ing, until November of that year, 
Edward Stolic worked as an operat¬ 
ing trainee in the Irvin Works of 
United States Steel. Following his 
discharge from the Army in 1950, 
he returned to work at U.S. Steel. In 
just 18 months, Mr. Stolic reached a 
management position as Engineer- 
Lubrication. 

By mid-year 1953, Mr. Stolic was 
promoted to Foreman-Instrument 
Repair and Sub-Station. In a recent 
interview he said: “Opportunities 
for rapid advancement are almost 
limitless in U.S. Steel.” At 27, Mr. 
Stolic is supervising a force of 30 
men in mechanical and electrical 
tests as well as instrument repair and 
maintenance of gas generators, com¬ 


UNITED STATES STEEL 


pressors and water purification units. 
He feels that, “The engineer finds 
many places to apply the knowledge 
he garnered in school.” The men un¬ 
der Edward Stolic are called on to 
trouble shoot in any part of the mill. 
This calls for a wide variety of tal¬ 
ents and leads Mr. Stolic to say: 
“The steel industry has expanded 
greatly, and with it the need for good 
men.” 


If you are interested in a challeng¬ 
ing and rewarding career with United 
States Steel, and feel you are quali¬ 
fied, further information is available 
from your college placement direc¬ 
tor. Or, we will gladly send you our 
informative booklet, “Paths of Op¬ 
portunity.” Just write to United 
States Steel Corporation, Personnel 
Division, Room 1622, 525 William 
Penn Place, Pittsburgh 30, Pa. 


SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program 
presented every other week by United States Steel. Consult 
your local newspaper for time and station. 






# iMi IN A SMALLER PACKAGE! 


How Bendix Engineers are 
Helping Lick the Aircraft 
Industry’s No. 1 Problem 

■ J 

Small enough to lit in a breadbox—jet powerful enough to 
start a giant jet engine. That’s a nutshell description of this 
79-pound jet starter developed by engineers at the Utica 
Division of Bendix Aviation Corporation in Utica, N. Y. The 
output of this little giant reaches 450 horsepower in three and 
a half seconds to direct crank some of our biggest jet engines. 

This is hut one example of how young Bendix engineers 
are working to solve the most sev ere problem plaguing the men 
who build today’s (and tomorrow’s) aircraft. Jet aircraft 
requirements call for more and more power in every new design. 
But with additional complex apparatus being jammed into 


every new plane that comes off the drawing hoard, extra power 
must he achieved without extra hulk. In fact, it is usually 
necessary to produce more power in a smaller package. That’s 
when engineering skill which appreciates a real challenge comes 
to the fore. 

Bendix is constantly seeking to increase its supply of this 
type of engineering skill. That’s why the greatest opportunities 
in the world for talented young engineering graduates are 
found at Bendix Aviation Corporation. No matter what his 
field, the engineer with ability is assured of ample opportunity 
to demonstrate it at Bendix. 

Bendix is in more businesses than aviation—many, many 
more. Producing over a thousand different products lor just 
about every phase of industry, Bendix deserves your attention 
when you plan your engineering future. See your placement 
director or send for the brochure "Bendix and Your Future” 
for a full-scale look at what Bendix has to offer you. bendix 
AVIATION CORPORATION, FISHER BUILDING, DETROIT 2, MICHIGAN. 
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AT LOCKHEED MISSILE SYSTEMS DIVISION 


TIIE OPERATIONAL APPROACH TO RELIABILITY 


Dr. Richard R. Carhart, Carl D. 
Lindberg, Reliability Staff Dept. 
Engineer, and Dr. O. B. Moan 
evaluate the functional and 
operational reliability effects of 
proposed revisions in the electrical 
power supply of a missile. 


Reliability is the root of operational effectiveness, seeking out 
and solving failure before it occurs. The end result of Reliability 
is a missile system able to perform its mission successfully at 
a time dictated by military necessity . 


To achieve that high standard, scientists and engineers at Lockheed 
Missile Systems Division apply an operational approach to Reliability in 
all phases of missile systems research, development and operation. 

Under the Lockheed philosophy of Reliability, scientists and engineers 
combine their talents to study: 

Human factors; training; design and operational safety; ground 
support and maintenance systems; airborne systems reliability; statistical 
methods; components application, including electronic, electrical, 
electromechanical and mechanical systems and environmental conditions, 

Those possessing a high order of ability applicable to these 
areas of endeavor are invited to write: 


MISSILE SYSTEMS DIVISION 


research and engineering staff 


VAN NWS, CALIFORNIA 
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IN THIS ISSUE 



On the cover —Dr, H, V. Neher, Cal¬ 
tech professor of physics, working in 
his Jab on some of the telemetering 
devices he uses in high-altitude studies 
of cosmic rays. On page 17—a lively 
account of J)r, Neher’s recent studies 
of cosmic rays near the North Pole. 

Far from his Caltech lab now, Dr. 
Neher is on leave, helping to establish 
work in cosmic rays at the Physical 
Research Laboratory in Ahmedabad, 
India. 

Back in his Caltech lab now is Alfred 
C. Ingersoll, assistant professor of civil 
engineering, after a year’s leave spent 
with the Technical Cooperation Admin¬ 
istration in India as an advisor on en¬ 
gineering problems. On page 13—his 
account of ’’Engineering Education in 
India.” Below—Dr. and Mrs. Ingersoll 
in Calcutta, in Indian dress. 
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Here is one of a series 
of advertisements we 
are running in fortune 
and business week to 
acquaint company man¬ 
agements with our inter¬ 
est and our experience 
in the field of automation 
and data-processing. 

We believe we are 
making good progress 
in developing activities 
that should ultimately 
give us a strong posi¬ 
tion in the tremendously 
important and rapidly 
growing field of auto¬ 
mation. 


The digital computer part of the 
Ramo-Wooldridgc Data Processing Center 


BUSINESS AUTOMATION 
and MILITARY ELECTRONICS 


The problem confronting many company managements today in deciding 
what course to follow in applying the new techniques of automation and 
data processing is similar to the problem faced in recent years by the 
leaders of our military organizations in arranging for efficient application 
of the same powerful tools of electronics to the art of war. 

At Ramo-Wooldridge the difficult demands of major military systems 
responsibility have been met successfully by the placing of heavy depend¬ 
ence upon teams of unusually well-qualified, mature and experienced 
scientists, operational procedures experts, and engineers. These teams deal 
with the technical and non-technical portions of a project as inseparable 
and interrelated aspects of a single problem. 

Similarly, work has been done in the last two years by this company 
on systems problems of non-military clients from such diverse fields as 
manufacturing, banking, transportation and public utility. The results 
strongly support the conclusion that many of the difficult problems in 
automation that face business and industry today can be economically 
solved by teams that include a breadth of technical and non-technical 
competence which permits them to conduct a highly objective, scientific 
analysis of a client’s operations and requirements: 

One important advantage to the client of such a broad and objective 
approach to his problems is the possibility of recommendations that realis¬ 
tic operational needs can be met without the necessity for investment in 
any additional machines or equipment. Nevertheless, the technical strength 
of The Ramo-Wooldridge Corporation, provided by its hundreds of scien¬ 
tists and engineers, is such that it can also undertake successfully the 
development of entirely new equipment and techniques, if required. As 
an example, major programs are currently under way on the development 
of an advanced type of digital computer and control system, and on the 
automation of large-scale data processing activities. 

To a surprisingly great extent, military electro¬ 
nics experience has charted the course for non¬ 
military automation. A major objective of The 
Ramo-Wooldridge Corporation is to assist busi¬ 
ness and industry in nun 
cally and economically, t 
great benefits of the new 


Positions are available 
for scientists and 
engineers in these fields 
of current activity: 


Business Data Systems 
Development 

Digital Computer Research and 
Development 

Radar and Control System 
Development 

Communication Systern 5 
Development 

Guided Missile Research and 
Development 


The Ratno-Wooldridge 
lecture hall during a 
lecture on Operations 
Research, as applied to 
the solution of manage¬ 
ment problems. 


8820 BELLANCA AVENUE 
LOS ANGELES 45, CALIF. 


PACIFIC SEMICONDUC¬ 
TORS, inc., a subsidiary 
devoted to the develop¬ 
ment and manufacture 
of advanced types of 
semiconductor devices 
such as diodes and 
transistors ... of great 
importance in the 
future apparatus of 
automation. 


6929 BEWWANCA AVENUE • LOS ANGELES 45 • CALIF, 
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NORTON 


$25,000 Norton Diamond grinding wheel for a prominent ceramics manufacturer. 
It is designed for precision centerless grinding of extremely hard ceramic parts for 
the textile and electronics industry. Not typical in price — but typical of Norton 
Company’s ability to meet all lands of grinding problems, 

JANUARY, 1954 


QAakinq better products ... 
to make your products better 


Y OU, personally, may never be 
called upon to determine exactly 
how you would use the science of 
grinding. 

But whether you are or not. . . "the 
best of grinding equipment” and ac¬ 
cessories will be in some measure a 
party to product success in almost any 
industrial endeavor you undertake. 

About diamond wheels... 

Norton Company’s diamond wheels 
have been called the "Crown Jewels” 
of industry. Norton was the first to in¬ 
troduce each type of diamond wheel — 
resinoid, metal and vitrified bonded ... 
does all its own sizing, grading and 
laboratory checking of diamonds . . . 
duplicates wheel specifications with 
constantly controlled accuracy. 

Norton makes grinding wheels of all 
types, a wide range of precision grind¬ 
ing and lapping machines . . . and in 
addition is active in the fast-growing 
and wide field of high temperature re¬ 
fractories. It is a company leading 
toward the future .,. for itself, its cus¬ 
tomers and its own people. 

Planning your future 

To young men now planning ahead, 
a career with Norton offers exceptional 
opportunities in many interesting 
fields ... some already explored, others 
still in the pioneering stage — but all 
calling for continuous research and 
product development. If you have the 
necessary college technical training 
and wish to investigate the openings 
now available at Norton, write to us. 
Please include complete details. Ad¬ 
dress Director of Personnel, Norton 
Company, Worcester 6, Mass. 


How diamond wheels 
are part of your future 










LETTERS 


A Report from the Representative at the University of London 


Los Angeles , California 

Sir : 

You kindly asked me to give you 
a short account of my representa¬ 
tion of the California Institute of 
Technology at the University of 
London on the Installation of Her 
Majesty the Queen Mother as Chan¬ 
cellor of the University. 

When Dr. Du Bridge suggested that 
I undertake this function I think he 
was surprised to find that I was not 
only willing hut eager to have an ex¬ 
cuse for a trip to London. In antici¬ 
pation of participating in the cele¬ 
bration I arrived in London on 
November IOth, allowing myself a 
couple of weeks to become accli¬ 
mated arid to visit some of my old 
haunts, and call on old friends in 
the banking fraternity. 

The first event was a very hand¬ 
some dinner at the London School 
of Economics. There were about one 
hundred in attendance at this din¬ 
ner and we adjourned promptly at 
8:30 to the Senate House for a re¬ 
ception. There were about eleven 
hundred delegates present at this 
reception and they were divided 
into groups; I found myself in a 
reception room with about one 
hundred other “distinguished per¬ 
sons.” 

Promptly at nine o’clock the 
Queen Mother arrived with a couple 
of attendants and was preceded 
around the room by the Vice-Chan¬ 
cellor and the Principal of the 
University. A few persons in each 
room were presented to the Queen 
Mother and I was very happy to 
be one of these. She was very 
gracious and commented on the fact 
that I had come a very long way to 
participate in her installation. We 
passed a few pleasantries and I re¬ 
tired, and she proceeded on her way 
into another room. No one was 


allowed to leave the reception until 
the Queen Mother had left, which 
was about eleven o’clock. 

On Thursday, November 24th. the 
Installation ceremony took place at 
the Royal Festival Hall at 10:30 in 
the morning and it was a very im¬ 
pressive sight, with all the pageantry 
which the English know how to use 
better than anyone else—trumpeters, 
mace-bearers, soldiers, sailors, and 
a few hundred educational people in 
the most fantastic academic robes. 
There were about eleven hundred 
universities represented: about thirty 
of which were from the United 
States, the remainder being from 
foreign countries, and the Dominions. 

The Queen Mother was inducted 
promptly at eleven o’clock, read a 
speech, conferred five honorary de¬ 
grees, and the ceremony ended ex¬ 
actly at twelve o’clock. She made 
a very fine appearance in her black 
silk academic gown, elaborately 
embroidered in gold lace, with a 
mortar board cap and gold tassel. 
She went through her part of the 
ceremony with great ease and dignity 
and without the least appearance of 
nervousness or hesitation. 

From the Festival Hall we retired 
to the Guild Hall in the City of 
London, where the dignitaries were 
tendered a luncheon. The Queen 
Mother presided at the luncheon, 
offered a toast to the Lord Mayor, 
who in turn offered a toast to the 
Queen Mother and the University. 
There were speeches by Lord Salis¬ 
bury and other notables. 

The night of the 24th some of the 
delegates attended a dinner at the 
Imperial College of Science, at 
which the Rector referred in com¬ 
plimentary terms to the California 
Institute of Technology and the 
eminent place which it occupies in 
the world of science. 


Promptly at nine o’clock the 
diners retired to St. James’s Palace, 
where they were tendered a recep¬ 
tion by the Queen Mother and where 
there were many notables—people 
from the political, educational and 
social world—present, and again we 
were presented, and were required 
to remain until the Queen Mother 
had left, which was about eleven 
o’clock. 

Aside from the dignity and pag¬ 
eantry of the whole ceremony, the 
thing that impressed me most was 
the meticulous care with which all 
the details had been arranged. 
Nothing was left at loose ends. 
Everything went off exactly on time; 
wherever a delegate went, the host 
had taken the trouble to find out 
who he was and where he came 
from, and what his particular inter¬ 
ests were. 

I was greatly flattered to find that 
the California Institute was held in 
very high regard and that we were 
as well known as any institution 
represented at the Installation. 

I returned to the United States on 
November 30th, with the distinct 
feeling that I had been a very wel¬ 
comed guest. In addition to my par¬ 
ticipation in the official functions I 
was privately entertained on one or 
two occasions, which added to the 
feeling of being wanted, and showed 
that the hosts appreciated the trouble 
taken to have our Institution repre¬ 
sented. 

Altogether it was a most happy 
occasion for me as it gave me some 
good excuse to take a trip, and at 
the same time feel there was some¬ 
thing serious to be accomplished. 

James R. Page 

Chairman , Finance Com mittee 

Board of T r its tees 

California Institute of technology 
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Choose your job carefully... 


see the 



Westinghouse 
Man With The Facts 


Let’s face it. Graduate students in engineering 
and scientific fields are fortunate. You can be 
choosy in picking the company where you will 
start your career. 

But be careful. Get complete information on 
each company before making your decision. 

The Westinghouse Man With The Facts has 
the complete story on Westinghouse and the 
jobs and opportunities it offers. 

Discuss with him our complete training pro¬ 
gram that bridges the gap between college and 
business . . , helps you start your career right. 
Ask about our Graduate Study Program, at 
Company cost. 

Westinghouse offers you unusual opportuni¬ 
ties. Its $300 million expansion program 
creates new jobs and speeds up advancement. 
Our activity in new fields like atomic power . . , 
solid state devices . . . director systems . , . air¬ 
craft armament . . . missile guidance . . . pro¬ 
vides interesting and rewarding work . . . with 
a future. 

Ask your Placement Officer to make a date 
with the Westinghouse Man With The Facts. 
Send now for the two fact-filled booklets 
listed below. G -10294 


Write for these two booklets; Con¬ 
tinued Education in Westinghouse (describ¬ 
ing our Graduate Study Program) and 
Finding Tour Place in Industry. 

Write: Mr. S. H, Harrison, Regional 
Educational Co-ordinator, Westing¬ 
house Electric Corporation, 410 Bush 
Street, San Francisco 8, California. 



you CAN BE SUR6 ...1P n's 

Westinghouse 
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BOOKS 



for America's young 
engineers with capacity for 
continuing achievements in 
radio and electronics 

Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower . . . the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
... a great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 

Here, too, is opportunity for 
the young graduate engineers of 
America . . . opportunity to be 
associated with leaders in the 
electronic field ... to work with 
the finest facilities ... to win rec¬ 
ognition ... to achieve advance¬ 
ment commensurate with 
capacity. 

Learn more about this noted 
Tower of Opportunity ...its long- 
range program and generous em¬ 
ployee benefits. See your Place¬ 
ment Officer today for further in¬ 
formation about FTL. 

INTERESTING 
ASSIGNMENTS IN — 

Radio Communication Systems 
Electron Tubes 
Microwave Components 
Electronic Countermeasures 
Air Navigation Systems 
Missile Guidance 
Transistors and other 
Semiconductor Devices 
Rectifiers • Computers • Antennas 
Telephone and 
Wire Transmission Systems 

Federal 

Telecommunication 

Laboratories/^ 

A Division of International 
Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N. J. 


One by Life, another out of Time 


THE WORLD WE LIVE IN 

by the Editorial Staff of Life 

and Lincoln Barnett 
Simon & Schuster $13.50 

The World We Live In is made up 
of a series of 13 articles which ran 
in Life at intervals from December. 
1952 to December, 1954. Indivi¬ 
dual Iv. these articles were impres¬ 
sive: collected, they are awesome. 

This is, in every way, an over¬ 
whelming book. Just to lift it (and 
children under 5 or adults over 75 
should be discouraged from trying) 
is an experience. As a physical his¬ 
tory of the world, it probably has 
more of everything than any other 
book on this subject ever had before 
—more photographs, more artwork, 
more color pages, more foldout 
panels. In fact, it’s just about the 
richest dose of popular science ever 
offered in one container. 

The lushness of the book is in¬ 
clined to obscure the fact that there 
is some good reading here too, above 
and beyond the caption material. 
This text has been written by Lincoln 
Barnett (The Universe and Dr. 
Einstein), based on material collect¬ 
ed by 10 researchers and checked by 
almost 250 authorities in various 
branches of science. It is a compre¬ 
hensive arid extremely orderly job of 
writing. The headings of the 13 
chapters describe the scope of the 
book: The Earth is Born, The Mir¬ 
acle of the Sea, The Face of the 
Land, The Canopy of Air, The 
Pageant of Life, The Age of Mam¬ 
mals, Creatures of the Sea, The 
Coral Reef, The Land of the Sun 
(deserts), The Arctic Barrens, The 
Rain Forest, The Woods of Home 
(forests of the temperate zones) and 
The Starry Universe. 


THE TIME BOOK OF SCIENCE 
by Jonathan Norton Leonard 
Random House, New York $3.95 

As science editor of Time , Mr. 
Leonard has recorded a lot of im¬ 
portant scientific advances in the 
last, ten years—and a lot of scientific 
trivia and exotica too. There are 


examples of all three in this collec¬ 
tion of 152 of Mr. Leonard’s stories 
from the science section of Time . 

The stories appear here un¬ 
changed—just as they ran in the 
magazine at various times between 
1945 and 1955. For some obscure 
reason, the stories are also undated, 
so that the general reader, coming 
up against statements like “A more 
conventional effort to map the Milky 
Wav has just been completed . . . ”, 
has the dubious privilege of making 
his own guess as to when, within a 
ten-year period; this effort was made. 

Though there is no apparent at¬ 
tempt to organize these pieces chron¬ 
ologically, they are at least divided 
into five groups: The Behavior of 
Matter, The Stars and the Earth, A 
Gallery of Machines, The Living 
World, and the Story of Man—or, 
roughly, physics, astronomy, engi¬ 
neering, biology, and anthropology 
and archaeology. 

It may be because there are so 
many bits and pieces here, but, at 
any rate, the book seems best—and 
certainly most solid—in its earlier 
sections, getting scrappier as it goes 
along. 

The first section, for instance, on 
The Behavior of Matter, starts off 
with the story of the “Manhattan 
Engineer District,” as revealed in 
the Smyth report in 1945; ultra¬ 
sonics comes up next: then an early 
description of the action and effects 
of the atomic bomb on Hiroshima 
and Nagasaki: an account of how 
close the Nazis came to producing 
an atomic bomb during the war; an 
admirable explanation of relativity; 
an intimate report on the first nu¬ 
clear chain reaction at the Univer¬ 
sity of Chicago in 1942; and an 
essay on the rapid march of science 
in the 20th century. 

Most of these pieces are extremely 
short, hovering around 750 words. 
This may be just the right portion of 
science to serve a newsmagazine 
reader who also has to work his way 
through a dozen other courses from 
Hemisphere to Cinema; readers of 
this book, however, may feel they 
are being offered slightly stale 
canapes in lieu of a good dinner. 
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Hughes-equipped T-29 , 'f|y(ng 
laboratory" for systems evaluation. 




Scientific Staff Relations 

HUGHES 

RESEARCH AND DEVELOPMENT LABORATORIES 

Culver City, Los Angeles County , California 


Flight evaluation of advanced 


interceptor electronic system uses unique approach. 


T-29 

"INTERCEPTOR 


THE DEVELOPMENT OF AIRBORNE 
ELECTRONIC SYSTEMS requires 
THOROUGH FLIGHT EVALUATION OF 
BREADBOARD AND PROTOTYPE EQUIPMENT 
PRIOR TQ FINAL DESIGN. AT HUGHES, 

systems'for interceptors are first 
TESTED IN “FLYING LABORATORIES” IN 
WHICH THE EQUIPMENT IS READILY 
ACCESSIBLE TO SYSTEMS TEST ENGINEERS 


One interesting problem recently confront¬ 
ing Hughes engineers was that of evaluating 
the requirements imposed upon the pilot of 
a high-speed one-man interceptor. This arose 
in the development of a new integrated elec¬ 
tronic system to control several phases of an 
all-weather interceptor’s flight. .Because of 
the great importance of providing the pilot 
with the optimum design and arrangement 
of displays and controls, it became necessary 
to determine accurately the pilot’s work load 
during flight, and the human factors that 
affect his ability to carry out his task. 

The solution was to install a complete 
mock-up of the actual interceptor cockpit in 
a large T-29 aircraft in which a breadboard 
model of the system was being tested. From 
this cockpit a test pilot can simultaneously 
operate the electronic system and fly the 
T-29, performing all the functions of an in¬ 
terceptor pilot. Systems test engineers and 
psychologists analyze his problems and his 
performance, and adapt the cockpit design 
to the natural abilities of the human pilot. 
The result will be a much better “fit” of pilot 
and electronic system prior to dual flight 
testing in the tactical interceptor. 


SYSTEMS ENGINEERS 

Required are engineers with a basic interest 
in the system concept, who have the ability 
to develop new evaluation techniques and 
conduct highly controlled tests. They should 
be able to resolve complex circuitry prob¬ 
lems, and have sufficient resourcefulness and 
follow-through to carry a difficult program 
to its ultimate goal. 


Convair F-102 

all-weather interceptor, 
Hughes-equipped. 
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A job you can 

Union Carbide offers you opportunities to grow in some of the most rap¬ 
idly expanding fields in industry . You may have the qualifications that 
will help you to ”get in on the ground floor” on new developments by the 



RADIOISOTOPES — Union Carbide’s 
Divisions are leaders in the field of nuclear 
research and development. One Division, 
Union Carbide Nuclear Company, operates 
for the government Oak Ridge National 
Laboratory, the Nation’s chief source of 
radioisotopes. In medicine, radioisotopes are 
used to investigate the human bloodstream 
— how it supplies nourishment, defends 
against disease, or becomes diseased itself. 


TITANIUM — Electro Metallurgical 
Company is rapidly completing a new plant 
to produce titanium, the wonder metal whose 
strength and lightness are combined with 
resistance to heat and corrosion. The new 
plant will use a process developed by Union 
Carbide research, and will have an annual 
capacity of 7,500 tons of crystalline sponge 
—half again as much as the total United 
States production in 1954. 


THE HORIZONS ARE UNLIMITED for engineers, chemists, physicists, 
and business and liberal arts majors. Union Carbide offers many opportu¬ 
nities to explore those horizons. 


UCC divisions include ... 

Bakelite Company • Carbide and Carbon Chemicals Company 
Electro Metallurgical Company * Haynes Stellite Company 
Linde Air Products Company • National Carbon Company 
Union Carbide Nuclear Company 












PETROCHEMICALS — Carbide and 
Carbon Chemicals Company produces more 
petrochemicals than any other company in 
the world. Some are being used to develop 
whole families of new adhesives and bonding 
agents. It is now possible to make almost any 
materials stick together permanently. Union 
Carbide research into the nature of bonds— 
mechanical, chemical, molecular—will make 
possible new and better adhesives. 


Contact your Placement Director 
recruiting representatives of Union 
For further information, write: 


EPOXY PLASTICS — Bakelite Com¬ 
pany is a major producer of most types of 
plastics, including the sturdy epoxies. Two 
liquids, a resin and a curing agent, form a 
tough, dimensionally stable solid when poured 
together. They are used for long-lasting, ac¬ 
curate patterns for foundry work, for dies that 
stamp out auto parts and airplane wing sec¬ 
tions, for embedding delicate electronic parts 
to protect them from moisture and vibration. 


and make appointments with the 
Carbide and its Divisions. 


Union Carbide 

AND CARBON CORPORATION 
Industrial Relations Department, Room 406 
30 East 42nd Street QQQjjB New York 17, New York 



which do you want? 


Money or the moon ? 

It was reaching for the moon which resulted in the 
development at Martin of one of the most dynamic 
engineering team operations in the whole new world 
of flight systems development. 

Most of the people on that team are young and 
moving ahead fast. Do you know what’s happening 
today at Martin...and what tomorrow may hold for 
you here in the fields of aircraft, missiles, rocketry, 
nuclear power and space vehicle development? 

Contact your placement officer or j. M. Holly day. 
The Martin Company, Baltimore 3, Maryland. 
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Paid Hoffman addresses students during his recent visit to the Caltech campus 


WORLD AFFAIRS ARE YOUR AFFAIRS 

By PAUL G. HOFFMAN, 

Chairman of the Board 
Studebaker-Packard Corporation 


B efore discussing world affairs, i should, 

I believe, confess to you that I started out in life 
as both an insulationist and an isolationist. That is 
partly because I was born within the shadow of the 
Chicago Tribune Tower, and partly because in my boy¬ 
hood days I used to hear William Hale Thompson, the 
mayor of Chicago, boast that if King George of England 
ever dared enter our fair city, he would “poke him in 
the snout.” At the time this seemed to me to be true 
red-blooded Americanism* It took World War I to con¬ 
vince me that we could not live alone, no matter how 
much we might like to do so. Strangely enough, some 
people remain unconvinced of the correctness of this 
viewpoint even after two world wars. 

My first real immersion in international affairs came 
in 1942, when I was asked to take the national chair¬ 
manship of United China Relief, I demurred, saying that 


I had plenty to do at home, and that China was a long, 
long way off. Vincent Sheean, who was one of the 
group trying to interest me, answered by remarking: 
“Some day you will find out that the Yangtze River 
flows down Main Street.” And not too many years there¬ 
after I did find out; China became a very personal place 
to me, because my youngest son was an officer of the 
United States Army stationed in Chungking during the 
last year of World War II. 

Actually, if we face up to the historical facts, we 
realize that happenings in faraway places have affected 
your lives and mine more vitally than most events here 
at home. 

I am not sure as to just who did what to whom in 
Europe prior to 1914 to bring on World War I. Nor 
am I certain that historians are correct when they say 
our failure to stop Japanese aggression in Manchuria 
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in 1931 was responsible for World War II. The hotter 
fuse that we let burn may have been Mussolini s drive 
into Ethiopia, or Hitler’s brazen grab of the Saar. 

The one thing of which I am certain is that happen¬ 
ings far away from Pasadena brought about my brother’s 
enlistment in the Army in 1917. and his two years of 
service in Europe; and that it was a series of events in 
remote parts of the world that made it necessary, begin¬ 
ning December 7, 1941. for some of you or your older 
brothers to leave home—in many cases not for months, 
but for years—to take part in military actions all over 
the earth. 

A further fact of which 1 feel certain is that World 
War I and World War If were not of divine origin. 
They were the result of things men did or did not do, 
both over the years and at moments of crucial decision. 
They could have been prevented if men, human beings 
such as you and I, had acted with sufficient intelligence 
at the right times. 

Even after two world wars, as 1 have observed, we 
still find some people who believe we can fence off 
the United States and live in comparative isolation. They 
say we can make ourselves self-sufficient. These people 
are apt to think of themselves as being hard-boiled and 
realistic. They are not. They are just the opposite. 
They are dangerous dreamers. Realistic Americans today 
know very well that the United States is not self-sufficient, 
and is growing less self-sufficient each year. 

1 could use up my full time with proof that we are 
living in an interdependent world. But I am sure that 
that is not necessary. If I read the signs of the times cor¬ 
rectly, most of the American people and all college 
students are well aware of the futility of attempting 
to go it alone. However reluctantly, they accept American 
participation in world affairs as a practical fact of life. 

Objective viewpoint 

I should like to offer two suggestions as to the basic 
attitude we ought to prescribe for ourselves in our 
consideration of international affairs. 

First of all, with the responsibilities now resting on 
us, we dare not let our emotions prevent our giving 
objective consideration to the facts in any given situa¬ 
tion. We are the most powerful nation in the world 
today and therefore our judgments are world-shaking 
in their impact. We can contribute much to the stability 
of the world by being sure that when an issue reaches 
a head and final decisions are necessary, our judgments 
will be mature, enlightened and aimed objectively at 
what is best for America and the world in the years 
ahead. We need to get all the facts, pro and con, arid 
face those facts squarely. We must not shut off debate 
by name-calling or taboos. We must encourage it. By 
no other means can we obtain all the information that 
must be weighed. 

For example, let’s talk about the turbulent issue of 
whether Red China should be admitted to the United 
Nations, I do not believe she should, and I have good 


reasons to support that belief. Nevertheless, I hope that 
I could achieve sufficient objectivity to listen attentively 
to the arguments of those who believe she should be 
admitted. 

In essence, my first point is that, when we are forming 
a judgment, we must get all the facts, or the facts will 
get us. 

The second basic attitude we should hold is that we 
want peace, and are willing to wage the peace with the 
same patience, imagination and dedication we always 
employ in waging War. Peace is not simply a vacuum 
left by the absence of war. It is not something that comes 
to us automatically, of through the strategies of a small 
circle of government representatives sitting in conference 
rooms here and there. Certainly least of all is it one of 
the American dreams that wishing will make come true. 
We can win peace only by Waging it. individually and 
collectively, with constant devotion and effort. 

The Sumrnit Conference 

We must not only want peace, but, if we are to meet 
our responsibilities to the world, We must make the 
peoples of all nations understand how deeply we yearn 
for peace. President Eisenhower did us and the free 
world a service of pervasive significance by the results 
he achieved at the Summit Conference in Geneva. I was 
greatly concerned prior to Geneva because of the grow¬ 
ing feeling throughout Europe that Russia Was earnestly 
seeking peace and we were dragging our ,feet, and the 
even more dangerous feeling in Asia that we were 
actually throwing road blocks in the Way of peace. In 
four days President Eisenhower, by both words and 
deeds, made America’s position so clear that today 
world opinion recognizes that if anyone is blocking 
peace it is not America but Red Russia. No man ever 
accomplished so much in so short a time. 

In the year of 1951 I published a hook, Peace Can 
Be Won. At the time I didn’t realize that since the be¬ 
ginning of time people have been writing on this subject, 
arid that several thousand years ago a treatise appeared 
in which views similar to mine were expressed. 1 hardly 
need to tell you that in the centuries since that treatise 
appeared it has been war—not peace—-that has been 
the lot of man. Despite that, I still hold the view that 
peace can be won. 

In an effort to appraise present prospects for peace, 
I recently spent some time in Europe. I wanted to find 
out, if I could, what the new Russian leaders are up to. 
What’s behind the smiles? Is their changed attitude 
a result of economic or political unrest? What conces¬ 
sions are they willing to make to put an end to the 
tensions which are responsible for what we call the 
cold war? 

1 discussed this subject with many of Europe’s out¬ 
standing leaders, a number of whom are very knowledge¬ 
able as to the situation within Russia. Here is what I 
learned. 

Speaking first of the situation within Russia itself, 
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the reports a]] indicate that while the Russian people 
are, according to our standards, poorly housed, poorly 
clothed, and poorly fed, they are considerably better 
off under the new regime than they were under Stalin. 
On the political front Russia is still, of course, a police 
state, but several hundred thousand political prisoners 
have been released and there has been some let-up in 
the activities of the internal police. As a consequence, 
the general attitude of the Russian people can be best 
expressed by the phrase, “They never had it so good.” 
No one seemed to feel that there was any basis what¬ 
ever for any hope of internal revolt. One interesting 
fact was reported by a number of my informants—that 
Stalin has now become a bad name in Russia. What a 
country!—a demigod one day, a devil the next. 

As far as the Russian leadership is concerned, the 
consensus is that it rests securely in Khrushchev and 
Bulganin. They have always operated as a team and are 
operating as a team today, with Malenkov, who resigned 
his prime ministership of his own free will, a trusted 
adviser but not a policy-maker. Molotov and Zhukov 
seem to be regarded solely as technicians in their re¬ 
spective fields. 

1 heard no comment that would indicate any change 
in basic goals so far as the present leadership is com 
cerned. A Comm uni zed world under the control of Mother 
Russia is still what they are striving for. 

Russia’s younger leaders 

Several of my informants who have spent much time 
in Russia recently felt that they detected among the 
younger leaders a somewhat different attitude toward 
world Communism from that which holds in the case of 
the present leadership. These young leaders do not have 
the same deep distrust of the West nor the revolutionary 
zeal of the present leaders. They apparently are much 
more interested in making a success of the Communist 
experiment within Russia than in imposing the Com¬ 
munist way of life on the rest of the world. This might 
well mean that if they came into power they would be 
much more amenable to a basic shift of policy. 

What has happened is a change of tactics. Stalin, in 
his plans for world conquest, relied upon the basic 
technique of divide and conquer, of splitting off one 
nation after another from its alliance with the free 
world. So do Russia’s new leaders, but, whereas Stalin 
relied upon scowls, threats and peripheral military 
actions, such as those in North Korea and French Indo- 
China, to accomplish his purpose, the new leaders are 
relying upon smiles and alluring trade offers. 

They are pointing out to Germany the fact that her 
prosperity is the result of her not having to carry the 
burden of a military establishment and they are urging 
that she resist militarization and instead devote herself 
to the arts of peace, indicating the great potentialities 
which lie in a program for modernizing industry in 
Red China. They are saying, “Join us in the greatest 
adventure of all times.” 


They are saying to Greece: “All your financial trou¬ 
bles stem from the fact that 40 percent of your budget 
goes into the military. The reason for this largely lies 
in your fear of Bulgaria. We will arrange a non¬ 
aggression pact with Bulgaria which will guarantee 
your security. Turn your talents to the arts of peace 
and we will buy all your surplus products.” 

Dangerous phase in the cold war 

If mv European informants are correct in their 
analysis of the present status of the struggle between 
the Kremlin and the West, we are definitely entering 
into a new and more dangerous phase in the cold war. 
Honey has always attracted more victims than vinegar, 
whether it is Hies or nations we are talking about. 

Does this mean that the outlook is bleak and that 
we have nothing to look forward to except a drift from 
a cold war to a hot war, and then into World War III? 
Definitely not, in my opinion, for several reasons. In 
the first place, neither the people of Russia nor the 
leaders of Russia want a general war. As far as the 
leaders are concerned, this is not the result of any 
moral scruples, but simply because it does not fit into 
their program. 

Furthermore, we have made progress toward peace, 
a progress made possible because the free world has 
been blessed with leaders who are wise enough to see 
that to win the peace we have to wage it with as much 
boldness, daring and imagination as we would apply 
to waging war. We are winning the peace because these 
leaders worked together with vision, transcending 
purely national interests, and saw to it that nothing was 
allowed to keep the free nations from waging the peace 
with a common strategy. As proof of our progress, I 
call attention to the following events which have taken 
place since 1946: 

Forcing the Soviet army to evacuate Iran: May 
1946. 

Economic recovery of Europe through IJ.S. aid: 
April 1948 to date. 

Survival of Yugoslavia outside the Soviet orbit 
with Western aid: June 1948 to date. 

Breaking the Soviet blockade of Berlin by airlift: 
June 1948—August 1949. 

Creation of NATO: April 1949. 

Defeat of the Communists in Greece: October 1949. 

Settlement of the Dutch-Indonesian war: Novem¬ 
ber 1949. 

Halting aggression in Korea: June 1950—July 1953. 

Settlement of the Kashmir war between India and 
Pakistan: August 1953. 

Cease-fire in Indo-China; July 1954. 

Settlement of Trieste dispute: October 1954. 

Agreement on rearmament of West Germany: May 
1955. 

We must not only keep on waging peace, but we must 
wage it with new intensity and with a new program that 
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takes full account of the fact that the cold war has 
entered upon a new and more dangerous phase. 

First, however, as I have already said, the basic Rus¬ 
sian tactic is to divide and conquer. The Russians will, 
in the future, as they have done in the past, try to create 
divisions within each free nation and among the free 
nations. We must see that they do not succeed in either 
endeavor. 

Here in America we must close ranks. We must not 
permit self-seeking politicians to create an impression 
that there is any division in America on the subject of 
Communism. Not too long ago they had the peoples of 
the world outside America believing that tens of mil¬ 
lions of Americans were Communist sympathizers. This 
is, of course, flagrantly untrue. Never have our people 
been more united than in their Opposition to this weird 
ideology. Out of our 163 million people only a handful 
of treasonable or maladjusted individuals—perhaps 
some 25,000—want any part of it. 

The need at this moment is to intensify those activities 
which have so far brought us limited success. The free 
world must continue to make a common cause of waging 
peace, and, furthermore, the peace must be waged in 
the only way that can bring continued success, and that 
is simultaneously on four fronts—the military, the eco¬ 
nomic, the psychological and the political. Only by such 
action can the Kremlin be brought to a point where 
it will yield something more than a change in tactics; 
namely, a change of policy to one of “live and let live.” 

Buying time 

We must maintain sufficient military strength to pre¬ 
vent any encouragement to aggression. NATO, the North 
Atlantic Treaty Organization, which became a living 
force under President Eisenhower and has been further 
nurtured by General Alfred Gruentber, should be 
strengthened, not weakened. We should encourage in 
every way possible, as President Eisenhower is doing, 
progress toward universal disarmament. We would, in 
my opinion, dissipate our chance to make progress in 
this area if we permitted any deterioration in oUr pres¬ 
ent military strength. We know that that strength does 
nothing but buy Us time, but it is time we need in which 
to try to win the peace by peaceful means. 

On the economic front the Western world should 
join forces and extend help to those new democracies 
in the Far East which are struggling desperately to 
achieve self-sufficiency. These new democracies are in 
competition with Red China. The question of whether 
they remain free depends on whether they are able to 
compete successfully with Red China in bettering the 
lot of their peoples economically, socially arid educa¬ 
tionally. We of the Western world must not only help 
them to help themselves—we must accord them the 
respect due sovereign nations, and, above all, avoid 
any insistence that they develop along patterns pre¬ 
conceived by ourselves. 

On the psychological and informational front we must 


increase our efforts to promote understanding among 
all the free nations, particularly as between the free 
nations of the West and of Asia. Independence has come 
to these new nations only within the last few years, but 
their wisdom can be counted in centuries. Conversely, 
they have much to learn from us. Perhaps the most 
important thing they have to learn is that the West has 
progressed because the West has provided a climate in 
which men as individuals can grow, develop and reach 
real stature, that the true values of Western civilization 
lie in the realm of the intellect and the spirit—material 
welfare is a by-product. 

Winning the peace 

This strengthening of the ties between the West and 
East is one of the political goals we should seek. We 
stopped the march of Communism in Western Europe 
because the nations of the Western world were united 
in their battle for freedom. The need now is to make 
common cause with Asian free nations. This does not 
mean that we should try to force them to choose sides. 
At this time the important goal is to promote the kind 
of understanding which will bring us together in spirit. 

The emphasis I am putting on promoting closer unity 
among the free nations does not mean that we should not 
work diligently for a better understanding as between 
the free world and Russia. The more those young Rus¬ 
sian leaders see of the West, the more certain we can 
be that if they gain power, their influence will be toward 
really important concessions for the relief of tensions* 
We, too, will gain by travel in Russia because we must 
acquire a much wider knowledge of Russia and her 
people if our planning for peace is to be realistic. 

In this program for an intensified waging of the peace 
the United States has a vital role to play. We are the 
strongest free society in the world. We must remain so 
and grow stronger. We can best accomplish that aim 
by holding fast to the concepts of freedom and justice 
which are our great heritage. We must strive to make 
our Rill of Rights a living document and to see that 
equality of opportunity for everyone, regardless of race 
or creed or color, is a fact rather than a pious hope. 

We must follow the lead of our President and dedi¬ 
cate ourselves anew to making in America a demonstra¬ 
tion of a free, just and unafraid society at work. No 
police system could keep the news of this demonstration 
from reaching the peoples of the world, even those 
behind the I ron Curtain. Such a demonstration can be 
America’s unique contribution to the winning of the 
peace. It would come close to assuring the building of 
a world opinion which in time would force the Soviet 
leaders, whoever they might be, to a genuine change of 
policy—a policy which would give the satellite coun¬ 
tries the right to choose their own form of government 
and would enable the nations of the world—even those 
with different ideologies—to live together amicably, ft 
is not too much to hope that it could shape the begin¬ 
nings of the first durable peace that men have ever built. 
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NORTH POLE 


COSMIC RAYS 
AT THE 

Cosmic rays have been studied at the earth’s surface, at the 
bottoms of lakes and mines, and high in the atmosphere. Now 
Caltech researchers are studying them at the north geomagnetic pole. 


C OSMIC RAYS are invisible but powerful charged 
particles that constantly bombard the earth’s sur¬ 
face, They are so numerous that at sea level about 10 
particles will pass through a person each second. Their 
energy is so great that they are found even at the bottom 
of the deepest mines, having penetrated hundreds of feet 
of rock. 

The most powerful of these rays has a thousand 
billion times as much energy as is released from a 
single uranium atom in an atom bomb explosion. Our 
biggest accelators today produce particles of about five 
billion electron volts, but cosmic rays have energies 
as high as a billion billion electron volts. In fact, the 
energy reaching the earth in the form of cosmic rays 
is roughly equal to that reaching the earth as starlight 
(excluding our own sun, of course). Geological evidence 
indicates that cosmic rays have continued their bombard¬ 
ment of the earth for at least 35,000 years, and studies 
of meteorites indicate that they have been bombarded 
by cosmic rays for hundreds of millions of years. 

Cosmic rays have been studied, however, only for 
about the last 50 years, and Millikan, Anderson, Picker¬ 
ing and Neher at Caltech have figured prominently in 
much of this work. Cosmic rays have been studied at 
the earth’s surface, at the bottoms of lakes and mines, 
and high in the atmosphere by means of airplanes, 
balloons and rockets. In recent years Dr. H. V. Neher, 
Caltech professor of physics, has been studying them 
at the north geomagnetic pole. 


by LYMAN FRETWELL ’56 


The particles originally entering the earth’s atmo¬ 
sphere from outer space are known as primary cosmic 
rays. But very few of these primaries ever reach the 
earth’s surface; they interact with the atoms in the 
earth’s atmosphere, producing other particles known as 
secondaries. The primaries are known to consist of about 
88 percent protons (hydrogen nuclei), 10 percent alpha- 
particles (helium nuclei), and the remaining 2 percent 
heavier nuclei such as oxygen, nitrogen, carbon and on 
up to at least iron, following roughly the abundance of 
the elements in the stars as determined by astronomers. 
This might lead one to wonder if cosmic rays originate 
iii the stars. Some cosmic rays are in fact known to 
come from rare solar flares, but the majority do not 
seem to originate in the sun. just where they do come 
from and how nature accelerates them to such high 
energies remains a problem to be solved. 

Studies of individual cosmic ray particles in Wilson 
cloiid chambers have resulted in the discovery of the 
positron, of mesons, and of many other particles be¬ 
lieved to relate to the nucleus and what holds it together. 
Studies of this type have established cosmic rays as a 
source of particles of extremely high energy, through 
the use of which fundamental nuclear processes can he 
examined—just as they are with a high energy particle 
accelerator. 

No less important for our knowledge of nature is 
our understanding of the cosmic ray particles them¬ 
selves, and their effects upon our atmosphere and upon 
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us. Much is to be learned from studying large groups 
of particles rather than individual particles; this is 
usually done by means of ionization chambers and 
Geiger or scintillation counters. 

One of the properties of cosmic radiation is the so- 
called latitude effect, which describes the variation in 
the energy arid intensity of cosmic rays with geomagnetic 
latitude. The earth’s magnetic field interacts with cosmic 
rays approaching the earth just as a magnet will act 
on any charged particle passing near it. This makes the 
particle move in a curved path, the radius of the curve 
being smaller as the energy is less. Thus a particle 
coming toward the earth will be deflected and may even 
be sent back into space if it does not have sufficient 
energy to penetrate to the earth’s surface. This bending 
effect is least at the geomagnetic poles and greatest at 
the equator (in fact, at the equator a particle must have 
an energy of at least 10 to 12 billion electron volts in 
order to reach the earth’s surface). Thus, studying 
cosmic ravs in different places seems to be such a good 
way to locate the geomagnetic poles and equator that a 
plane is now being equipped to do just this. 

Only at the geomagnetic poles can cosmic rays of 
low energy come near reaching the earth—and even 
there, only to the top of the earth’s atmosphere. It is to 
study these low-energy cosmic rays at high altitudes 
that Dr. Neher has been making trips during the past 
few years to the region of the north geomagnetic pole. In 
the summers of 1951. 1954 and 1955 he made trips to 
northern Greenland, where his main base of operations 
was Thule, a small spot in the northwest corner of Green¬ 
land only a few hundred miles from the north geo¬ 
magnetic pole. Neher made all his cosmic ray observa¬ 
tions last summer at Thule itself, since previous obser¬ 
vations had indicated that cosmic rays behave essentially 
the same there as at the pole. 

Life on an icebreaker 

Neher was taken to Thule on the East Wind, a U.S. 
Coast Guard icebreaker. Since Thule is well above the 
Arctic Circle, one must get used to a land where the 
sun never sets, but the ever-present light, of course, did 
not keep the Coast Guard from maintaining a strict 
schedule aboard ship; breakfast was served between* 
7:00 and 8:00, lunch at 12:00 or 12:30, and dinner at 
5:30. Then a movie was usually shown in the “evening. 

The food and living accommodations aboard ship 
were quite good; it Was not too difficult getting Used to 
the continuous sunlight and the roll of the ship, and 
a good night’s steep was just as easy to obtain aboard 
the East Wind as at home—except when the ship was 
plowing through ice, that is. 

The charging, the grinding halt as the ship rose up 
on the ice, the slow return to the sea. then the backing 
up to start over- this was something Neher never did 
learn to sleep through. 

Icebreakers are a sturdy lot, with rounded bottoms 
and carefully braced sloping hulls to withstand the 


terrific impacts with the ice. This special construction 
is necessary because of the way an icebreaker makes 
its attack; it backs off. gets a running start, and slides 
up on the ice. The weight of the ship then breaks the 
ice, and the ship settles back into the water. Because 
this method of icebreaking puts a terrific stress on the 
hull, the ship is divided into water-tight compartments. 
In fact, the ice struck back at the East Wind in 1954 
and punched a large hole in her. so that the expedition 
was forced to turn back to Thule a good deal sooner 
than it had planned. 

The perils of research 

Neher was glad that the East Wind had a rounded 
hull when, during the trip north of Thule in 1954, ice 
began to jam together around the ship. The force of 
the wind-driven ice would crush the hull of a normal 
ship, but the icebreaker’s rounded bottom merely 
caused it to be lifted high and dry. The East Wind was 
trapped this way for three days. All aboard calmly got 
off the ship and proceeded to explore the ice sheet 
mashed together around them; it was easily solid enough 
to walk on. being eight to ten feet thick. They knew that 
there was nothing they could do but wait for the wind 
to change, as it inevitably must. And surety enough, on 
the third morning they awoke to find no trace of the 
ice that had held them captive the two previous days; 
it had blown away and out of sight during the night. 

(A rounded bottom has its evils, too; Neher vividly 
recalls the time the ship was rolling 30 degrees each 
way from the vertical. But this was nothing to the crew, 
who had experienced a 60-degree roll—and even less 
to the ship’s builders, who had designed the ship to 
take an 87-degree roll without capsizing). 

To measure the cosmic ray intensity at high altitudes 
Neher uses an ionization chamber. In this type of instru¬ 
ment the gas ions produced by the cosmic rays discharge 
a gold-plated quartz fiber, just as a familiar gold-leaf 
electroscope can be discharged by X-rays. In its dis¬ 
charge this fiber eventually makes contact with a second 
plated quartz fiber connected to the grid of a vacuum 
tube. This causes a radio pulse to be sent back to the 
recording device and at the same time deposits a new 
charge of electricity on the movable quartz fiber. Thus 
the frequency of pulses sent back is a measure of the 
rate of discharge of the electroscope, and therefore of 
cosmic ray intensity. Neher’s equipment can measure the 
intensity to an accuracy of a few tenths of a percent. 
In addition to this information, other signals are sent 
out, giving the temperature and the atmospheric pres¬ 
sure around the device. The whole unit—transmitter, 
ionization chamber and power supply—is attached to a 
helium-filled balloon and is sent aloft; last summer otie 
of the balloons reached a height of almost 24 miles 
before bursting. 

In 1954 Dr. Edward Stern, then a graduate student, 
went along with Dr. Neher to Greenland. At the same 
time that Neher was making his flights, two other gradu- 
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ate students* A Jan Johnston and Robert Morris, sent up 
similar flights at Bismarck, North Dakota, for purposes 
of comparison. 

Some of the results of Dr. Neher’s trips are shown in 
the accompanying diagrams. Tile one at the right shows 
that there was not much difference in the cosmic rays at 
Bismarck (55°N.) between 1951 and 1954, but there 
was quite a difference near Thule (88 Q N.). Since the 
weaker cosmic rays could not reach the earth at Bis¬ 
marck because of the earth’s magnetic field, but could 
reach the earth near Thule, this curve seems to indicate 
that much more low energy cosmic radiation was present 
in 1954 than in 1951. 

Weaker cosmic rays would also be more strongly, 
absorbed in the upper atmosphere than their more power¬ 
ful relatives. The diagram below shows that the ioniza¬ 
tion I and hence the number of cosmic rays) was greater 
in 1954, and the upward swing of the 1954 curve toward 
the left indicates the presence of relatively more low 
energy rays in 1954 than in 1951. Hence it appears that 
low energy radiation reached the earth in considerably 
greater quantities in 1954 than in 1951. 

Why should this be so? According to Neher, the 
explanation that seems most plausible at the moment 
is one that has been blamed for everything from the 
weather to politics—the sunspot cycle. In 1951 there 
was a fair amount of sunspot activity; 1954, on the 
other hand, was the quietest year for sunspots in 24 
years. It is known that when sunspots occur, large 
amounts of matter may be shot out from The sun. These 



Diagram shows that the ionization (and hence the num¬ 
ber of cosmic rays) was greater in 1954 than in 1951. 



GEOMAGNETIC LATITUDE 

Recordings at Bismarck (55° N.) and Thule (88° N.) 
show more low energy cosmic radiation in'54 than in . 


clouds of ionized gas could possess fairly strong elec¬ 
tric and magnetic fields, and thus prevent some of the 
weaker cosmic rays passing near them from reaching 
the earth. 

If this is the correct explanation, we might have 
expected to find more variation in the day-by-day cosmic 
ray intensity in 1951 than in 1954, due to the random 
nature of the sunspots and the matter they emit. Just 
such a difference in the variation was actually observed 
to exist. 

It is still too early to evaluate the results of last sum¬ 
mer’s work, other than to say that it seems to agree 
with the solar-cycle hypothesis in a general way. It must 
still be shown conclusively that the cosmic ray curves 
tie in with sunspot intensity, and it must also be ascer¬ 
tained that there are not other factors contributing to 
this change in low energy cosmic radiation (for instance, 
contrary to supposition, cosmic radiation from outer 
space may not be constant). But it does seem that low 
energy cosmic rays may provide a valuable tool for 
studying the regions of space in the planetary system, 
and they may provide some clue as to the origin of 
cosmic rays. Only time can tell just how important they 
may be to interplanetary studies. And even when this 
last summer’s work has been fully analyzed and inter¬ 
preted, the final chapter to this story will not have been 
written, for Dr. Neher is planning to go back to Green¬ 
land again next summer and to the Antarctic the follow¬ 
ing winter. 
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As guest professor at Bengal Engineering College , Dr, Jngersoll demonstrates an analog field plotter. 


ENGINEERING EDUCATION IN INDIA 


I NDIA STANDS TODAY as the unparalleled chal¬ 
lenge of the free world—one-seventh of the earth’s 
population on a land area of less than half that of the 
United States, having an average living standard which 
is about the lowest in the world. Whether India’s 
democracy stands or falls in the face of Communist 
pressure in Asia will depend on whether it can deliver 
the goods; that is. whether it can produce a rise in the 
standard of living comparable to or better than that 
reportedly taking place in countries such as Communist 
China. To utilize the relative abundance of natural re¬ 
sources and unskilled labor to raise the standard of 
living of the masses, to feed, house and clothe India’s 
380 millions is largely an engineering task. It must be 
accomplished almost exclusively with the products of 
the engineering education system in India, and thus 
this system merits careful scrutiny by all of us who 
are counting so heavily on India to make a success of 
her democracy. 
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Engineering schools in India date back almost as 
far as our own, with the establishment of Thomason 
College of Engineering (now the University of Roorkee) 
in 1847, and Bengal Engineering College in 1856. The 
graduates from these and later engineering schools of 
British India, however, were utilized mainly in the gov¬ 
ernment supervisory posts for doing routine work of 
operation and maintenance. 

Thus, engineering education in the past did not 
suitably equip the trained men to initiate new designs 
or projects. The real engineering work was consistently 
done in the home country, England. The fruits of this 
system, eight years after independence, are still much 
in evidence in India today. American guest professors 
in India generally agree that the qualities which Indian 
students lack most are initiative and imagination, ft 
is a part of their unfortunate heritage of two centuries 
of subjugation. 

Immediately upon independence the Government of 
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To feed, clothe and house India’s 380 millions is largely an engineering 
task. Here is how India is meeting her need for engineers. 


by ALFRED C. INGERSOLL 


India took bold steps to improve facilities and instruc¬ 
tion for the training of research scientists, high-grade 
engineers and technologists. The Central Government 
appropriated some $4,000,000 for new building and re¬ 
search equipment in 40 existing institutions,, and pro¬ 
vided another $500,000 annually for aid in employing 
qualified staff. 

There are today some 49 engineering colleges and 
technological institutions in India offering courses in 
many branches of engineering and technology. About 
30 of these offer the bachelor of science degree—on a 
par with our own—-and, of these 30, about 14 are 
equipped to give graduate training and research, some 
leading to the master’s degree and a very few to the 
PhD. The remaining institutions offer diploma courses, 
something like a junior engineering course, requiring 
only high-school preparatory standing. 

The geographical distribution of these institutions is 
fairly representative of India’s urban population dis¬ 
tribution. Everything having to do with education, sci¬ 
ence, engineering or the like is conveniently divided 
into four regions in India—northern, southern, eastern 
and western—with the big cities of Delhi, Madras or 
Bangalore, Calcutta and Bombay, respectively, the 
focal points of these regions. Thus, the northern region 
has nine colleges of engineering and technology located 
in Delhi, Banaras, Kanpur, Aligarh and Roorkee. The 
eastern region has six institutions, three in Calcutta and 
two in Bihar, plus one more that will presently deserve 
special mention. The southern region has some 13 in¬ 
stitutions, located in Bangalore, Madras, Hyderabad, 
Waltair, Trivandrum and Mysore. (One of the southern 
schools, in Bangalore, deserves special mention for the 
length of its name—Sri Krishoarajendra Silver Jubilee 
Technological Institute). The western region has four 
schools, located near Bombay and in Nagpur. 

The total enrollment in 31 engineering colleges and 
engineering courses of arts and science colleges in 1951- 
52 was 12, 293 men and 11 women. The output in that 
year was 2,205 bachelor’s degrees and 1 master’s degree. 
In addition to this upper echelon we must add 27 col¬ 
leges offering the diploma course, with an enrollment of 
8,094 men and 3 women: the output being about 2,000 
diplomas in that same year. 


The total number of engineering students of India is 
on the order of 22,000. This works out to about one 
student of engineering for every 17,000 of population, 
just about one-tenth the corresponding ratio in the 
United States. 

On the supply side, almost every college reports that 
there are from two to three times the number of quali¬ 
fied applicants as there are spaces available in the 
school. Those desiring to study engineering, but in¬ 
adequately prepared, number still more. At Bengal 
Engineering College there are annually about 1200 ap¬ 
plicants for admission. A competitive entrance examina¬ 
tion is given at the college over a three-day period in 
the spring, and about 180 students are selected for ad¬ 
mission. 

As to demand, the employment picture is not as 
rosy as it is in the States, where each graduate can 
choose from among several opportunities, but unem¬ 
ployment of graduate engineers who have completed 
some practical training is negligible. This is in marked 
contrast to the overall picture of college graduates in 
India, among whom there is a great deal of unemploy¬ 
ment (to some extent self-imposed, since most college 
graduates will accept only certain kinds of jobs—usually 
the ones we designate as white collar jobs). Referring 
to the class of 1955, the principal of one college re¬ 
ported that there were once again as many openings in 
civil engineering as the college could supply, half again 
as many in mechanical engineering, and not quite 
enough jobs immediately available in electrical engi¬ 
neering. 

As India’s industrialization proceeds through the 
various five-year plans in progress, the need for engi¬ 
neers will, of course, increase. The demand for engineers 
in private industry is largely a matter of educating the 
employer to the advantage of using engineers. This, 
however, depends in turn on one ingredient of the In¬ 
dian mixed economy which is not present in any notice¬ 
able strength—competition. Until the Indian industrialist 
realizes that he can use engineering skills to turn out 
a product which is better or cheaper than that of his 
competitor, the employment of engineers in Indian in¬ 
dustry will always lag behind that in the United States 
and similar competitive enterprise countries. 
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The development and improvement of technical edu¬ 
cation in India are guided by a body called the All-India 
Council for Technical Education. On this council are 
representatives of education, industry, legislators and 
specialists. The body has eight Boards of Study and 
four Regional Committees. 

One of the most interesting developments, growing 
out of a recommendation of a committee of the Coun¬ 
cil, has been the establishment of the first Central Gov¬ 
ernment higher technological institute, called the Indian 
Institute of Technology. This school is located in 
Kharagpur, near Calcutta, on the grounds of what was 
once an American air base (in fact it was the western 
terminus of the Ferry Command-run over the Himalayas, 
known as “the Hump”). 

LET. is patterned after the Massachusetts Institute 
of Technology, which Indians consider the world leader 
in the business of engineering education. The first four- 
year class of students graduated this year. I.I.T. has 
an active graduate study arid research program in eight 
fields, ranging from production technology and elec¬ 
trical communications to combustion engineering and 
applied geology. The estimated expenditure of estab¬ 
lishing I.I.T. was $6,000,000. The institute will cater to 
1,320 undergraduates and 400 post-graduate students 
and research workers. 

Other central government institutes are proposed for 
Bombay, Madras, and Kanpur. This will round out the 
program of having a center for advanced engineering 
work in each of the four sectors. 

Graduate students only 

The Indian Institute of Science in Bangalore is a 
Central Government project (originally private) of a 
special sort. No undergraduate work is given at all, 
and only the upper crust of students with bachelor’s 
degrees from other schools in India can come for grad¬ 
uate study and research. The Institute awards no ad¬ 
vanced degrees, only associateships in science and 
diplomas in engineering. The student works under 
his major professor on a research project, but his thesis 
is frequently submitted to specialists abroad before it is 
approved, and the degree, if any, is granted by his 
mother institution. They are already recognizing a cer¬ 
tain amount of difficulty with this complicated system, 
and at least some departments may eventually be set 
up on an advanced-degree basis. 

On a pure research level, we should mention the 
Central Government Research Laboratories in physics, 
chemistry, metallurgy, fuels, glass arid ceramics, drugs, 
foods, roads, buildings, electronics, electro-chemistry, 
salt arid botany. These have all been initiated since in¬ 
dependence, and will presumably direct the nation’s ef¬ 
forts in her technological advancement through the 
various five-year plans. Furthermore, they will also 
absorb a good part of the graduate-student output while 
private industry is still learning the value of hiring 
engineers with graduate degrees. 


In 1951-52, the year for which enrollment figures 
have previously been mentioned, the average annual 
cost per student in India’s 31 engineering colleges was 
$194—67.4 percent of this coming from government 
funds (either state or federal), 22.9 percent front stu¬ 
dent fees, 1.6 percent from endowments and 8.1 percent 
from other sources. In the 27 engineering schools offer¬ 
ing diploma courses the annual cost was only $103 per 
pupil, this derived about 75 percent from government 
funds and 25 percent from fees. 

At Bengal Engineering College the fees for one 
academic year are as follows: tuition—$34 for students 
in the first two years, $42 for students in the final two 
or three years; dormitory—$10 for a double room, $20 
for a single; meals — $70; incidentals — $10. These 
amounts would seem reasonable enough to us as monthly 
charges, hut we must remember the enormous ratio of 
per capita incomes between India and the United States, 
which is 27 to 1. This means that a year in college 
would cost a senior student in India an apparent $3,900. 

Faculty salaries 

On the other side of this ratio matter, we can take a 
look at faculty salaries, which range from around 300 
rupees per month for a demonstrator or instructor to 
Rs. 1,500 or better for a professor. Consider an assist¬ 
ant professor at Rs. 1,000 or $210 per month. To the 
American, his salary looks like $210 times 27 or $5,700 
monthly—but remember that on this same scale a refrig¬ 
erator would cost $8,500 or a small Hindustan auto¬ 
mobile, $60,000! Either one is generally out of the 
question for a college professor. 

At Bengal Engineering College, which is representa¬ 
tive of the conventional type of engineering college in 
India, the curriculum is not greatly different from that 
in our own colleges insofar as courses and material 
covered is concerned. The student is supposed to be 
well grounded in physics, mathematics and chemistry 
from his intermediate science work before he ever comes 
to R.E. College. In contrast to a school like Caltech, 
however, the physics department is a relatively minor 
adjunct to the engineering groups, arid there is no pro¬ 
vision for a post above that of assistant professor. The 
work of the physics department is principally in the 
communications field. 

In the senior year, about 35 percent of the student’s 
time is devoted to his project work, which may he the 
design of a bridge or structure, including detailed 
drawings which are far more elaborate than the writer 
has seen at engineering colleges in the States. The 
reason for such specialization was once explained by the 
head of the civil engineering department this way; “Our 
problem is different from yours. In the tJ.S.A. ati engi¬ 
neering graduate can go to work in an engineering 
office where he learns the business while he is working. 
In India, on account of the shortage of trained engi¬ 
neers, the fresh graduate may often be placed in a 
position of considerable responsibility, with nobody 
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to supervise his work. He has to produce reliable work 
right away.” 

There are between BO and 100 civil engineering stu¬ 
dents in any normal class. They meet together for lec¬ 
ture classes in the theoretical subjects. For tutorial or 
computation sessions they divide into four groups. The 
student is expected to attend class 36 hours per week, 
there being 7 class periods per day on Monday, Tuesday, 
Thursday and Friday, and 4 each on Wednesday and 
Saturday. Generally a student sits in lecture classes 
nearly every day from 7 to 11 a.rn. After an hour and 
a half break for lunch lie is back for tutorial, laboratory 
or project work until 3:30 pan. Athletics will consume 
another two hours or so and then, after tea, the stu¬ 
dent may be able to study for a couple of hours before 
dinner at about 8:30. 

Formal Classes 

We see, then, that the Indian engineering student 
spends about 50 percent more time in formal classes 
than does his American counterpart. Specific home¬ 
work assignments, with certain problems to be worked 
out and handed in each period, are few and far be¬ 
tween in the traditional British teaching system. 

Students are rarely sent to the blackboards to work 
problems in class. By and large there are no text¬ 
books as we know them. The library may have 10 
copies or so of a book that is recommended by the 
professor, and these must be shared among 80 students. 
Most of the student’s time in lecture classes is spent 
copying into his notebook material which the professor 
puts on the blackboard. From earliest school days, lots 
of emphasis has been placed on memory work, so the 
student is likely to do a pretty good job at reproducing 
what he has written in his notebook on an examina¬ 
tion later (and all are closed-book exams, in¬ 
cidentally) . 

The Bengal Engineering College gives three required 
examinations per year in each subject. These are gen¬ 
erally three hours in length, and are of about the same 
caliber as our quarterly exams. The questions are set 
by the instructor who teaches the course and the same 
person marks the papers. A student must have a satis¬ 
factory record—roughly 40 percent—on these examina¬ 
tions before he is permitted to take the University of 
Calcutta examinations, which come principally at the 
ends of the second and fourth years. A student’s pass¬ 
ing and official grades are determined almost entirely 
by the results of these examinations. 

A sidelight of the examination system that is hardest 
for Americans to believe is the secrecy in which the 
results are held until the right time. At the end of his 
third year, for example, the student takes certain Uni¬ 
versity exams which pertain to courses he has com¬ 
pleted hut lie is not allowed to know the results of 
these exams until more than a year later, when the 
results of his fourth year exams are also made known! 

These all-important University examinations are given 


in two parts. The internal part is usually made up and 
graded by the instructor who gave the course. The other 
part is set and graded by an external examiner, usually 
a professional man who has been in practice a number 
oi years. The idea behind this is laudable, to keep the 
college from becoming inbred in its teaching, much in 
the manner that we employ for professional registration 
exams. In practice, however, it is frequently difficult 
to find a practicing engineer who has kept in sufficiently 
close touch with modern developments to make up a 
creditable set of questions, ft is very common, there¬ 
fore, to farm out the external examiner work to 
professors of other schools. The questions are set with 
no more knowledge of the courses involved than that 
given in the syllabus printed in the catalogue. 

Following his four academic years at B.E. College, 
the student then puts in a year of practical training as a 
sort of apprentice engineer, either in government service 
or industry, during which time he is paid practically 
nothing. The bachelor’s degree is granted by the Uni¬ 
versity of Calcutta in January following the year of 
practical training (for which there is no exam). Thus, 
although the engineering course is considered a four-year 
affair, the student cannot obtain his degree in less time 
than five and one-half years after he enters the college 
as a freshman! 

The Indian engineering student engages in a more 
extensive athletic program than does his average Amer¬ 
ican counterpart. Group games such as soccer—which 
they call football—cricket, basketball, and field hockey, 
are played daily, according to the season of the year, 
and there is smart competition between the teams of 
Bengal Engineering College and those of other schools 
or organizations nearby. Indians are also strong on 
tennis, badminton, and track events, and once each year 
the alumni gather on the campus for a big track meet 
and other festivities such as intercollegiate debates and 
the like. 

Social life 

Social life as the American student of engineering 
knows it, however, is non-existent in India. Although 
there are plenty of colleges for women in the Calcutta 
area, the idea of a dance, or even a coeducational picnic, 
would be unthinkable. A student may occasionally bring 
his sister on the campus on a Sunday afternoon, hut 
even such visits are rare. This taboo stems from the 
traditional concepts of marriage, either Hindu or 
Muslim, in which the bride and groom meet for the 
first time at the wedding, all the preliminaries having 
been arranged by the families beforehand. 

The big events are the holidays, which come with 
alarming frequency for an American. There are some 
twenty-five holidays listed in the prospectus of B.E. 
College, and even these are only about half of the ones 
they used to have! On the principal holidays the stu¬ 
dents gather for some type of convocation or ceremony 
in the morning, usually followed up by a social fune- 


JANUARY, 1956 


23 



don in the evening, including music and refreshments. 

The gayest holiday of the year is Holi Day or the 
festival of the colors. The students start early in the 
morning squirting each other with dye of various colors. 
They then come systematically after all the professors 
who have not had the prudence to leave the campus for 
the day. The refreshments in the evening are financed 
from the ransoms offered by the bedraggled faculty 
members in exchange for reasonably gentle treatment. 

The writer must remark on one of the most spirited 
meetings of the students which he attended. It had all 
the flavor of an athletic contest among American stu¬ 
dents, including cheering, stamping of feet, a profes¬ 
sional referee, and even various expressions of dis¬ 
approval. The contest was not athletic, however, but 
rather competition in the reading of Bengali poetry! 

Engineering educators in India, when asked what 
they considered to be the major problem facing engb 
neering education in India today, invariably reply, 
“Teachers!” 

We saw earlier that the ratio of engineering students 
to total population in India is about one-tenth what it 
is in the U. S. When we now consider that the teacher- 
student ratio in India is perhaps one-fifth what it is in 
the States, we have the interesting summary that the 
ratio of engineering teachers to population in India 
is about one-fiftieth of what it is in the States. This 
means that if India is to think in terms of building 
her economy and living standard to the ultimate level 
of the western world, she should be thinking in terms 
of expanding her teaching and research staff in engi¬ 
neering about fifty times or 5,000 percent! This points 
up the critical shortage of engineering teachers. It is a 
staggering task, and one in which the technically ad¬ 
vanced countries of the world can participate for the 
next several decades before the supply is in any way 
adequate. 

Attracting teachers 

The only way that the needed teachers can be at¬ 
tracted into the profession is to offer them salaries, 
security and working conditions on a par with those 
obtainable in Indian Civil Service or private industry. 
This requires new sources of money for engineering 
schools. In this it is to be hoped that India will follow 
the lead of Australia, where private industry has recog¬ 
nized its obligation to engineering education and is sup¬ 
porting research and teaching in significant amounts. 

In some of the problems of engineering education, 
India is receiving significant help from the various in¬ 
ternational aid programs. The American Technical Co¬ 
operation Mission, for example, involves not only some 
40 American specialists at various schools in India but, 
more important, a like number of Indian faculty mem¬ 
bers who are getting advanced training in the United 
States for a year or more. 

Several engineering schools have visiting professors 
sponsored by UNESCO, these men being predominant- 

24 


ly German and English, Still others are provided by 
ECAFE (U.N. Economic Commission for Asia and the 
Far East) and the Colombo Plan, in which Canada is 
so active a participant. 

Of the Indian participants who have come to the 
U. S., some are taking advanced degrees in institutions 
here. Others are engaged in programs of visiting many 
colleges and participating in seminars and the like. 
All of them are getting good opportunity to travel 
around the country, observing engineering works. It 
was originally hoped that more of them could be sta¬ 
tioned as observers in various industries, from which 
they have so much to learn, but the strict security regu¬ 
lations on almost all U. S. industries have prevented this 
program from materializing. 

Facing the responsibility 

At some engineering schools in India programs are 
underway which clearly show the extent to which India 
is facing her responsibility in being a leader of the 
other free nations of Asia and Africa. Take, for ex¬ 
ample, the University of Roorkee, where there was in¬ 
augurated just last month the first Asian-African Train¬ 
ing Center in Water Resources Development. Engineers 
from countries all over Asia, and Africa are meeting 
there for a year’s time in which they pool their ex¬ 
perience and technical knowledge in the management 
of water resources to advance their countries toward 
total self-sufficiency. In this program, too, guest spe¬ 
cialists are being provided through the TCM program, 
the U.N. Technical Assistance Board, arid ECAFE. 

At Roorkee, too, another experiment is underway, 
called Shramdan, which involves the students and staff 
working together with their hands, using their engi¬ 
neering principles to build structures which will be of 
service to the campus and community. In this way, 
students and staff have constructed a swimming pool, 
an open-air theatre, arid a substantial addition to the 
students club building. Similarly, students at I.I.T. are 
constructing their own swimming pool, while at B.E. 
College the more socially conscious students have built 
a small bridge over a canal in a village not far from 
the campus. They undertake a different community ser¬ 
vice engineering project of this sort every year. 

Another worthwhile program at Roorkee which de¬ 
serves mention is that of Refresher Courses for Serving 
Engineers. These courses, which run about three months 
each, are designed to bring engineers serving in various 
parts of the Government up to date on recent develop¬ 
ments in engineering. 

These examples serve to show that engineering educa¬ 
tion in India is dynamically developing its own char¬ 
acteristics of service to the community, the nation, and 
even to the family of nations in Asia and Africa. While 
it keeps these lofty goals amidst the tribulations of 
severe shortages in funds and manpower, we of engi¬ 
neering education in the western world can be proud 
of our participation in it. 
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A Campus-to-Career Case History 


Dick Abraham of Bell Telephone Laboratories , here experimenting with closing the loop on a transistor feedback amplifier* 


“I'm working with top names and top talent” 


That’s one of Richard P. Abraham’s comments 
about his career with Bell Telephone Laboratories 
in Murray Hill, N. J. “In 1954, after I’d received 
my M.S. from Stanford,” Dick continues, “I was 
interviewed by a number of companies. Of these 
I liked the Bell Labs interview best—the interviewer 
knew what he was talking about, and the Labs 
seemed a high-caliber place. 

“The Labs have a professional atmosphere, and 
I’m really impressed by my working associates. 
As for my work, I’ve been on rotating assignments 
—working with transistor networks and their meas¬ 
urement techniques, studying magnetic drum cir¬ 


cuitry, and doing classified work on Nike. This 
experience is tremendous. 

To addition to the job, I attend Lab-conducted 
classes on a graduate level several times a week. 
Besides that, the Labs are helping me get a Ph.IX at 
Columbia by giving me time off to get to late after¬ 
noon classes. That’s the kind of co-operation you 
really appreciate from your company. 

'What are important to me are the opportuni¬ 
ties offered by the job and the work itself. My wife 
and I own a house near Murray Hill, and we’ve 
found a lot of friends through the Labs. All in all, 
I think I’m in the right kind of place.” 


Dick Abraham is typical of the many young men 
who are finding their careers in the Bell System* 
Similar career opportunities exist in the Bell 
Telephone Companies, Western Electric and 
Sandia Corporation. Your placement officer has 
more information about these companies* 
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World’s most powerful 
production aircraft engine 

The J-57 axial-flow jet engine with 
afterburner, designed and developed 
by Pratt & Whitney Aircraft. 
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BOEING B-52 — Eight J-57 engines, mounted in pairs, power 
this all-jet, heavy Air Force bomber. 


BOEING 707 — The Stratoliner will usher in commercial CHANCE VOUGHT F8U — Powered by a J-57 with afterburner, 


travel in the jet age. It is the counterpart of the KC-135, the Crusader is the Navy's fastest carrier-based fighter. 


a military tanker-transport powered by four J-57 engines. 


The best airplanes... are designed 

around the best engines 


Today’s most valuable military aircraft, capable of 
supersonic or intercontinental flight, include various 
Air Force and Navy fighters, bombers and trans¬ 
ports. Among these are nine types that have a 
significant feature in common. They all fly on one 
type of engine — the J-57 turbojet. 

Also entrusted to the efficient, dependable opera¬ 
tion of Pratt & Whitney Aircraft’s jet engines will 
be the commercial jet transports soon to travel along 
the air lanes of the world. 

The excellence of the J-57 is attributed to the 
engineering team that has determinedly maintained 

World’s foremost designer and builder 
of aircraft engines 


its leadership in the field of aircraft powerplants. Ef¬ 
fort is now being directed toward the improvement 
of advanced jet and turboprop designs. Still to be 
anticipated is mastery of current technology’s most 
provocative problem — the successful development 
of a nuclear aircraft engine. 

Many engineering graduates would like to be 
concerned with the air power of the next generation. 
One way to fulfill that ambition is to pursue a 
career alongside the Pratt & Whitney Aircraft en¬ 
gineers who have consistently produced the world’s 
best aircraft engines. 



A WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 

EAST HARTFORD 8, CONNECTICUT 
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THE MONTH AT CALTECH 


Ford Foundation Grant 

Caltech HAS been awarded a $1,229,990 grant from 
the Ford Foundation which is specifically designed to 
increase faculty salaries. The grant is part of a $260,- 
000,000 gift by the Foundation to 615 colleges and 
universities. 

Each grant is to be invested as endowment and the 
income used for faculty raises, which, in Caltech’s case, 
would be an increase of about 4 percent. The grant will 
be given in two installments over a period of two years. 

AUFS Correspondents 

On J a nuary 9, K. Ff. Si I vert arri ved at Cal tech to give 
a series of lectures and informal talks to the faculty 
and students on current conditions in Central America. 
On January 23, Edward A. Bayne will be on campus 
to report on Italy, Iran and Israel. 

Both men are representatives of the American Uni¬ 
versities Field Staff, an organization set up by Caltech 
and seven other educational institutions in this country 
in 1951 to send qualified young men out to foreign areas 
to study current conditions, problems and personalities. 
Besides reporting regularly by mail, these correspondents 
visit the campuses of each of the sponsoring institutions 
every two years to make comprehensive reports in 
person. 

Dr. Si 1 vert has been a close student of Guatemalan 
affairs since 1951, and is the author of a two-volume 
work, A Study in Government: Guatemala . He recently 
returned from a summer spent in Guatemala. El Salvador 
and Costa Rica. 

E. A. Bayne, an economic administrator, has been 
closely associated with international development pro¬ 
grams for a number of years. During World War II, 
he served in West Africa as a representative of the 
Board of Economic Warfare, in Italy as administrative 
officer of a combined British and American economic 
intelligence agency, and in China (where he remained 
from the end of tbe war until 1948) as economic advisor 
to the prime minister of Nationalist China. Prior to 
joining the AUFS in 1953, he was director of the Foreign 
Operations Administration’s economic aid program in 
all European colonial territories. 
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In February, two more AUFS correspondents are due 
on campus—Richard D. Robinson, from Turkey, who 
arrives on February 6; and A. Doak Barnett, from 
China and southeast Asia, who will be here on Feb¬ 
ruary 20. Both men were at Caltech, as AUFS repre¬ 
sentatives. in 1953. 

Richard Robinson was graduated from the University 
of Washington in 1942, and received an MBA degree 
from the Harvard Graduate School of Business Admin¬ 
istration in 1943. He then enlisted in the Army, and 
was trained in military government and Far Eastern 
studies. In 1917 he left govern merit service and traveled 
to Turkey, where he taught for a short time at Robert 
College. Later, as a fellow of the Institute of Current 
World Affairs, he lived in central Anatolia for nearly 
a year to study Turkish provincial life. Thereafter he 
established a base in Ankara. 

A. Doak Barnett was horn in Shanghai and spent his 
first 15 years in China. He was graduated from Yale in 
1943 and, after wartime service as a Marine officer, re¬ 
turned to receive an MA in international relations at 
Yale. He joined the Institute of Current World Affairs 
in 1947, and has served as a correspondent for the 
AUFS since 1952. 

AFROTC Discontinued 

The Air Force ROTC unit at Caltech, which has 
been active since 1951, will he discontinued after July 1, 
1957. Caltech is one of the 25 institutions (out of 188) 
in which the units are being discontinued. 

In a recent reappraisal of all AFROTC units, David 
S. Smith, Assistant Secretary of the Air Force, reported 
that one of the requisites in a continuance of the pro¬ 
gram was the necessity of obtaining at least 25 cadets 
annually for flight training. Although the quality of the 
ROTC program at Caltech has been excellent and the 
caliber of the students good, said Smith, riot enough 
cadets have applied for flight training. For instance, out 
of 37 graduating students in the unit who were commis¬ 
sioned last year, 28 were assigned to duty in the technical 
and scientific divisions of the Air Force; the remaining 
nine volunteered for flight training. 

Present freshmen may continue the basic phases of 
their training until the end of their sophomore year, 
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RCA TV camera encased in special diving bell televises the activities of sea life in sunlit waters off the Gulf Stream, 


Now RCA puts TV underwater to help 
the Government protect marine life 


Ten fathoms down, an RCA television 
camera moves through darting schools 
of fish. On the surface, U.S. Fish and 
Wildlife experts hover over an RCA 
remote control TV monitor. From what 
they see will come new fishing tech¬ 
niques to help the government protect 
marine life. 

The electronic and engineering skill 
behind underwater TV is inherent in 
all RCA products and services. And 
continually, RCA scientists at the 
David Sarnoff Research Center in 
Princeton, N. J., delve into new “Elec¬ 


tronics for Living” that will make life 
fuller, easier, happier. 


WHERE TO, MR. ENGINEER? 

RCA offers careers in research, de¬ 
velopment, design, and manufac¬ 
turing for engineers with Bachelor 
or advanced degrees in E.E., M.E. 
or Physics. For full information, 
write to: Mr. Robert Haklisch, 
Manager, College Relations, 
Radio Corporation of America, 
Camden 2, N. J. 




U.S. Fish and Wildlife Service techni¬ 
cians study fishing methods and equip¬ 
ment of an RCA remote control Tv 
monitor. 


RADIO CORPORATION OF AMERICA 

ELECTRONICS FOR LIVINS 
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The Month 


CONTINUED 


sophomores may continue training through the current 
year, and juniors and seniors who are now in the ad¬ 
vanced phase of their training are obliged by their 
contracts with the government to continue training until 
their graduation, when they will be eligible, as before, 
for commissions in both technical and flying service. 

Research Center 

Caltech’s Industrial Relations Section, which has 
conducted studies and courses in the field of personnel 
administration since 1939, has now set up a Benefits 
and Insurance Research Center to deal with the phen¬ 
omenal growth of employee benefit plans in the tJ.S. 
The center will make a long term study of the benefits 
and insurance of employees. 

Dr. Michael T. Wermel. research director of the 
center, has joined the Caltech staff as a research asso¬ 
ciate in economics and insurance. A prominent actuary 
and authority on social insurance, Dr. Wermel received 
his PhD in economics at Columbia University in 1939 
and subsequently taught in a number of colleges arid 
universities. He has served as consultant to the Depart¬ 
ment of Employment of the State of California arid has 


worked for the Social Security Administration and the 
Bureau of Employment Security. Dr. Wermel is vice 
president of Woodward & Fondiller. Inc., consulting 
actuaries. 

Although Caltech is providing space, utilities and 
basic services for the new center, salaries and expenses 
will be carried by 45 contributing business organizations, 
most of them with headquarters or branches in Cali¬ 
fornia. 

Honors and Awards 

Dr. Theodore von Karman, professor of aeronautics 
emeritus, last month received the Federal Grand Cross 
for Merit with star, one of West Germany’s highest 
decorations, at a ceremony in Duesseldorf. 

Linus Pauling, chairman of the division of chemistry 
and chemical engineering, received an honorary doctor¬ 
ate degree from the Polytechnic Institute of Brooklyn 
in November at their centennial anniversary celebration. 

Dr. Frits W. W ent, professor of plant physiology, 
has been elected president of the hoard of governors of 
the Los Angeles State and County Arboretum at Ar¬ 
cadia. 


Over 70 Years of Achievement 



CRESCENT ABC ARMORED CABLE 


Yes, CRESCENT INSULATED WIRE & CABLE COMPANY has pioneered the production 
of high grade wires and cables for over 70 years. Now, with nearly 800 employees 
and over 450,000 feet of floor space, the plant manufacturers an average of about 
10,000 items a month. CRESCENT Wires and Cables are used in power lines, oil 
wells, railroads, bridges, mines, ships, airplanes and all types of buildings from 
coast to coast. 

CRESCENT INSULATED WIRE & CABLE CO. 

TRENTON, NEW JERSEY 
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George Lincoln asks 


What do 
metallurgists 
do in a 
chemical 
company? 



CHARLES I» SMITH, JR. received his B.S. Ch.E. 
frorn V.P.I. in 1943, served in the Navy as an 
engineer officer, and joined Du Font’s Engineer¬ 
ing Department in 1946. Since then he has ad¬ 
vanced steadily through a number of interesting 
assignments at various Du Pont plants. Today 
Charlie Smith is technical superintendent of 
Du Font’s Newport, Delaware, Plant, Pigments 
Department. 


Metallurgists and Metallurgical Engineers 

can find some of Charlie Smit h’s challenging 
new problems described in “Engineers at 
Do Pont.” For a free copy of this booklet 
write to E. I. du Pont de Nemours & Co. 
(Inc.), 2521 Nemours Building, Wilmington 
98 , Delaware. 



SEG.g.s. PAT.OFF. 


BETTER THINGS FOR BETTER LIVING , .. THROUGH CHEMISTRY 

WATCH M DU PONT CAVALCADE THEATER’* ON TV 



GEORGE M. LINCOLN, JR. expects to receive his B.S. in met¬ 
allurgical engineering from Lehigh University in 1957. George 
is active in sports, vice president of his junior class, and a partici¬ 
pant in many other campus activities. He’s starting his employ¬ 
ment investigations early, for he feels that the selection of an 
employer is one of the most important decisions in a man’s career. 

Charlie Smith answers^ 

They have an almost endless variety of interesting 
problems to face, George. As a student of metallurgy 
you know that about two-thirds of all known chemical 
elements are metals. Many of them are revealing valu¬ 
able new applications, when highly purified on a com¬ 
mercial scale. Du Pont is greatly interested in several 
metallic and semi-metallic elements. 

My own experience at Du Font ranges from work 
on titanium pigments, to metallic titanium production, 
and to the ultra-pure silicon used in transistors. You 
can appreciate some of our metallurgical problems when 
I point out that impurities in transistor silicon have to 
be below one part in 100 million. That’s equivalent to 
one pound of impurities distributed through a train of 
ore cars twenty miles long! 

Some of our metallurgists carry out fundamental 
research on new metals, and, in the development stage, 
they frequently operate pilot plants for producing them. 
Other metallurgists study problems relating to engi¬ 
neering materials used in construction, carry out re¬ 
search on intergranular corrosion, or investigate fatigue 
relationships encountered in dynamic, high-pressure 
operations. 

You’ll find many challenging opportunities in every 
phase of metallurgy at Du Pont, George. 
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TOMORROW: 


TODAY: In dictating instruments. New Departure 
ball bearings contribute to compactness of design 
and operating efficiency. They hold moving parts in 
alignment—reduce wear—require no upkeep. 


Think of dashing through your correspondence with this imaginary 
scribe! It converts four voice into electronic impulses which type, 
micro-record, fold, insert, seal, address and stamp letters almost 
as fast as you can dictate! 

It’s just a notion now! But when some foresighted engineer works it 
out, you can bet New Departure will be called in to design the right 
ball bearings to keep these intricate parts working smoothly. 
New Departure works with engineers right from the planning stage 
to develop the exact bearing for even the newest departure in design. 

NEW DEPARTURE • DIVISION OF GENERAL MOTORS • BRISTOL, CONNECTICUT 
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Engineering is more than a department at 
the Timken Company-it’s everything! 


That's why we offer such a promising 
future for graduate engineers 


F EW companies can offer engi¬ 
neering and metallurgy gradu¬ 
ates such a wide variety of oppor¬ 
tunities as you will find within the 
Timken Company. And we are con¬ 
stantly seeking college graduates 
who have specialized in these fields 
because every phase of our manu¬ 
facturing, research, and marketing 
requires advanced technical skills 
and training. 

PROMOTIONS There is an unusual 
MADE FROM opportunity for you 
WITH,N to advance in the 
Timken Company. This is high¬ 
lighted by the fact that one hundred 
percent of the men in executive and 
supervisory positions, including the 
president of the company, have 
risen from the ranks. And most of 
these key men are graduate engi¬ 
neers or metallurgists. 

MANY FINE The Timken 

TECHNICAL Company offers a 

OPPORTUNITIES splendid 

oppor¬ 
tunity to every graduate in one of 
the many specialized spheres of the 
company's operation. These in* 
elude research and development in 
tapered roller bearings, alloy steel, 
and rock bits; production of fine 
alloy steel; metallurgical testing, 
quality control, and technical serv¬ 
ice; bearing design and manufac¬ 


turing control; bearing application 
engineering for aircraft, automo¬ 
tive, agricultural, railroad, indus¬ 
trial, and other fields; rock bit de¬ 
sign, forging, and heat treatment; 
and sales engineering, covering de¬ 
velopment work in every market 
where Timken bearings, steel, and 
rock bits are used or have a potential. 

Another especially important part 
of engineering work at the Timken 
Company is the design of plants 
and specialized equipment for mak¬ 
ing Timken Company products 
better and faster. An outstanding 
example is our revolutionary new, 
completely automatic bearing plant 
now in operation in Bucyrus, Ohio. 

SOLVE PROBLEMS You can be as- 

FOR ALL sured of an in- 

INDUSTRY teresting and 

stimulating career with the Timken 
Company because of the diversity 
of applications into which our 
products go. Every industry is a 
user of these products. That means 
that Timken Company engineers 
and metallurgists are constantly in¬ 
volved in solving problems and de¬ 
signing for new applications in 
fields far removed from their own 
drafting table or laboratory bench. 
We believe that this opportunity to 
play a part in the advancement of 


all American industry is an impor¬ 
tant reason why technically trained 
graudates like being on the Timken 
Company team. 

RECORD OF The Timken Com- 
PJONEERING, pany was founded 

PROGRESS years ago. Since 

then, it has grown to become the 
world's largest manufacturer of 
tapered roller bearings and remov¬ 
able rock bits, and a foremost pro¬ 
ducer of fine alloy steel bars, billets 
and seamless steel tubing. Our 
unique combination of experience 
and research has built an enviable rep¬ 
utation for solving difficult problems 
for our customers. By constantly 
expanding and strengthening 
our technical staff with aggressive 
and imaginative young engineers 
and metallurgists, we intend to 
continue our record of pioneering 
and progress. And if you possess 
the abilities and qualities we need, 
we’ll be happy to have you share in 
that progress. 

SEND FOR For more detailed 
information about 
INFORMATION T he Timken Roller 

Bearing Company, its training pro¬ 
gram, and the career opportunities 
for you, write to the college rela¬ 
tions manager for your free copy 
of the booklet, "This Is Timken *\ 


The Timken Roller Bearing Company 

Canton 6, Ohio 

TAPERED ROLLER BEARINGS * ALLOY STEEL & SEAMLESS TUBING • REMOVABLE ROCK BITS 
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STUDENT LIFE 


It Seems There Were Three Techmen . . . 


F INALS AT TECH burst upon US with the same new¬ 
ness each term. The Caltech Student Body Protective 
Association, a fiction that stands for a spirit that per¬ 
vades the Houses, springs into action as firials close in. 
The medium-fair students settle down to their role of 
average-boosting by snaking alone, while the dull boys 
and the bright boys work feverishly at salvaging the 
former s 1,9’s for another term while pulling down the 
latter’s 4.0’s. 

The freshmen bow under their first dose of this 
tri-annual measure of virtue and accomplishment; they 
begin to talk louder and louder as excitement wells. 

The sophomores let off their tension by playing loud 
frittering games in the courtyards. This serves the dual 
purpose of releasing steam and guaranteeing that no one 
will slit vour throat by studying while you’re plugging 
up the air with noise. 

A fifth-year senior explains his agony thus: “When 
I was a kid I was smart, but I get dumber and dumber 
and dumber. At the end of five years at Tech I’ll be 
an average human being.’* 

Sleep, milk, fruit arid Wheaties—all the folderol of 
a training athlete becomes important as we try to create 
a best human within ourselves, to be measured as our 
average. It all seems a little ironic to the students at this 
shrine of measurement that we’re actually being mea¬ 
sured to four significant figures. 

Ice cream bar sales soar in the Houses, and the sound 
of puttering in the alley kitchenettes rises as the time 
burnt in Pasadena hamhurg palaces is sublimated by 
feelings of guilt into time burnt in the kitchenettes. 
Coffee breaks are taken hastily in the lounges at clammy 
samovars. (Samovars designed to decant only the sludge 
at the bottom of the pot, which plummets down your 
gullet to carorn off your stomach wall arlxl modify the 
nature of your alimentary community for days. It’s less 
risky to make tea with tap water if you can outguess 
the cycle of the steam plant.) 

Apparently we split into three broad groups for finals. 
We react to this biggest stress of our lives in different 
ways. Let’s look at Tec liman *. His is the broadest group. 
He knows he’ll do even worse on this test than ever 
before. His work isn’t done yet. so he works along till 
the last gun is fired, even learning a bit new during the 
exam while thumbing through the text in open-book tests. 
He is as tense going into a final as an athlete before the 
big game. His main effort and all conscious thought go 
into juggling the symbols on his paper and twirling his 


slide rule. (We don’t have to apologize to anyone for 
mastering the slide rule, although we could be a bit 
more discreet about wearing them attached to our loin¬ 
cloths out in the open. A six-inch tool in the breast 
pocket is quite adequate for computing. Those who want 
something more in a slide rule can cart an electric sign 
that bleats: “Look, guys—Pm neat; that is. Pm art 
engineer —and that is neat, isn’t it? Istii it?' ) 

Techmarii learned in high school that science is nice 
arid got a little self-confidence in the bundle, so he puts 
forth his best without flying into a tizzy and accepts 
his marks with a minimum of post-morteming arid 
bitching to his instructors. He knows that finishing at 
Tech arid learning at his own rate will be adequate for 
a job in business. Maybe it took two years to get his 
own rate to begin to coincide with Tech’s rate (arid that 
was painful) but his junior and senior years began to 
be productive. 

Techmario can’t take it. He lasts about two years be¬ 
fore “financial reasons,” or some such alleged force, 
forces him to get his hearings or carve a niche in some 
other part of society. As the finals draw nigh his burn¬ 
ing interest in a local girl or the House Spirit or some 
hobby looms large in his mind to take all his snake 
time. It’s just as well, because snaking at this stage— 
for him—is futile. He has let it go all term, hanging 
around the lounge. Maybe his energies got channeled 
into making the adjustment to college life or city life 
or just having freedom. 

We are all plagued by this or something similar, 
coming to Tech. It’s just a matter of proportion. For 
him they loom large enough to nudge him to the fringes. 
Perhaps lack of communicative skill made it hard for 
him to get the word, get his sense of proportion and 
scale arid perspective knocked back into line in bull 
sessions, so he’s finally nudged to the outermost limbo, 
called: “OUT OF IT.” Man. he jlist doesn’t dig this the 
most. Hence another engineer, physicist, pre-law or pre¬ 
ined student is flushed down Tech’s tubes. 

Tech man is a noxious paragon. He is always up to date 
going into finals week. Hence, his last weekend of snaking 
holds the luxury of three hours in Pasadena’s fine frit¬ 
tering dens, the movie parlors. It’s only one movie, yet 
it seems like the height of conspicuous waste of time 
to my humbler species. 

Actually. Techmari.- gives away even more time playing 
professor in the valuable exchange of knowledge that 
arises from the Student House system of free tutoring. 
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Popular Choice of Students 

It’s no accident that so many graduating engineers have selected CONVAIR- 
FORT WORTH as the most attractive place for starting their professional careers. 

Young engineers with imagination and ambition have unlimited opportuni¬ 
ties with CONVAIR. Broad diversification of projects provide opportunities in 
numerous fields of specialization. Working in ideal, air-conditioned surroundings 
and with advancement based on merit, you are enabled to make full use of your 
individual talents. 

Life is good in Fort Worth — where the year-around climate is conducive to 
outdoor living and recreation — and there are excellent schedules of athletic 
events, musical and theatrical presentations, ice arena, large lakes, etc. CONVAIR'S 
in-plant program enables candidates to earn graduate engineering degrees. 

Write now lor information about CONV AIR'S interest in Engineering graduates. 
Address 
H. A. BODLEY 

CONVAIR Engineering Personnel Dept. 

FORT WORTH, TEXAS 

CON V A 

A DIVISION OF GENERAL DYNAMICS CORPORATION 

FORT WORTH, TEXAS 




An enlarged reprint nl the above cut out silhouette, suitable ter training 
nr pinning up, will be sent tree tn any engineering student on rnquest. 
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YOUR FUTURE IN 

ROCKET POWER 

As the foremost company devoted ex¬ 
clusively to the design and production 
of rocket engines, Aerojet-General 
Corporation, a subsidiary of The Gen¬ 
eral Tire & Rubber Company, is re¬ 
cruiting qualified engineers for varied 
long range programs in rockets and 
guided missiles. 

At Azusa and Sacramento, California, 
Aerojet is in the process of expanding 
its research, testing and manufacturing 
facilities to keep pace with the con¬ 
stant advance in the rocket engine 
and guided missile field. The diversi¬ 
fication of projects, both government 
and civilian, insures you of not just a 
job but of intriguing and varied ac¬ 
tivity in an organization that is a leader 
in a highly interesting field. Aerojet- 
General represents an outstanding op¬ 
portunity for a man who has his eye 
on the future — a challenging and 
productive future — a challenging and 
productive future in rocket power. 

AEROJET NEEDS: 

• Mechanical Engineers 

@ Electronic Engineers 

® Chemical Engineers 

• Aeronautical Engineers or 
-• Aerodynamicists 

• Physicists 

• Chemists 

• Design & Development Engineers 

Interesting assignments in 
power plant development in 
the following fields: 

Pumps & Turbines 
Valves & Controls 
Rotating Machinery 
Combustion Chambers 
Elecfrohydraulic Systems 

WRITE OR SEND RESUMES TO 

/leta jet- Qenetal corpora tion 

AZUSA, CALIFORNIA 

A Subsidiary ( the A Positions 

ot the General IGEMERALf available at Azusa 
Tire & Rubber Co. y ¥1515^/ or Sacramento Facilities 

MORE POWER FOR AIR POWER 
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techman .3 has a clearer understanding of the guy 
who comes to him with a problem than a professor does. 
He doesn't have the age or pomposity barrier surround¬ 
ing him. He understands whether there is time enough 
and value enough in going back to first principles, or 
whether it is better to merely solve the problem by 
crank-out techniques. 

Techman h can insult the guy he is helping because 
the guy (generally Teehmari, 1 is not paying a cent for 
the service and is, in fact, soaking up Techman 3 ’s snake 
time. This prod can he effective^ arid can he used by 
him more arid more, without being mistaken for some¬ 
thing else. 

Don't misunderstand! I’m only suggesting that a 
professor may be construed wrong, though he may have 
the purest of motives. The truly effective professors in 
my hook get there by being what we know the student 
tutors are: friends interested in the growth of their 
charges. 

The energy-savers 

Wisecracks fill the exam room. (“Handing out a 
UCLA application for those who don’t complete the 
first four questions?”) So we end up taking our exams 
in our room to escape the phoney tension. The panting 
and sighing and moaning is just too, too dramatic. And 
some of us like to do our unconscious dramatics in the 
privacy of our owti boudoirs so as to waste no energy 
being self-conscious and fretting about disturbing others 
with an occasional, fervent “Crap!” 

Then home for Christmas. We return home to get a 
job to pay for the ticket that got us home to the job. 

1 find a Mechanical Engineering background permits 
me to get my teeth into the fundamentals of soda jerking. 

I can see Boyle’s Law in action as the pin-points of 
carbonation expand as they rise in the seltzer under 
decreasing pressure. The notions of science and the urge 
to sell an extra pound of candy go hand in glove as I 
chirp, “May I help you. ma’am?” during the Christmas 
rush at the drugstore. 

We return home to a holiday of fuzzy thinking and 
saying what must he said, hoping that people will psyche 
out what we actually mean, while they say what they 
must, assuming that we will know just what should be 
interpreted—in a human and practical way, of course. 
Numbers get tossed around with a freedom that would 
cause an ardent Techmari to writhe at every such sac¬ 
rilege of the faith he's picked tip. So we shift into the 
real world level of fuzziness—not necessarily better; 
just more human. If you tell a customer at the drugstore 
his bill is “about 69 cents to two-figufe accuracy,” he'll 
take his trade elsewhere, muttering. “What do you mean 
‘about*? They’re numbers, aren't they? What a way to 
do business ... mumble , . . mutter ...” 

Maybe we should rehabilitate the Tech man before 
turning him hack on the world? 

- Russ Hunter '57 
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Boeing engineers are insiders on top-secret work 


Engineers are doing vital work on sig- 
nificant new developments at Boeing. 
For example, the Boeing BOMARC 
IM-99 pilotless interceptor. Its prede¬ 
cessor, the Boeing GAPA, is shown here, 
because photographs of BOMARC 
are highly classified. BOMARC is a 
supersonic long-range missile that 
spearheads an entirely new weapons 
system. It is a key weapon in America's 
defense planning. 

BOMARC, as well as other “years 
ahead” Boeing projects, which cannot 
be discussed here, are complex chal¬ 
lenges to all kinds of engineers. These 
men find real creative interest in the 
problems of very high speed flight: heat, 
compressibility, vibration, rocket, jet 


and nuclear power, miniaturization, 
electronic control, and others. Their 
goal is to design structures and com¬ 
ponents that will "weigh nothing and 
take no space,” yet withstand extreme 
velocities and altitudes. 

The prestige of Boeing engineers is 
second to none. They have created such 
recent aviation milestones as the B-52 
global jet bomber, the 707 jet transport, 
and the B-47. There are superb facili¬ 
ties at Boeing: the multi-million-dollar 
new Flight Test Center, the world’s 
most versatile privately-owned wind 
tunnel, the latest electronic computers, 
and much more. 

Boeing engineers enjoy exceptional 
opportunities for career stability and 


growth. There are more than twice as 
many engineers with the firm now as 
at the peak of World War II. Living 
is pleasant in the progressive, comfort¬ 
able-size communities of Seattle and 
Wichita. 

There is room for top engineering 
talent on Boeing research, design and 
production teams. If you feel that you 
belong with aviation’s leader, it will pay 
you to investigate the advantages of a 
career with Boeing. 

For further Boeing career information, consult your 
Placement Office or write to either: 

JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Wash. 

R. J. B. HOFFMAN, Administrative Engineer 

Boeing Airplane Company, Wichita, Kansas 



Aviation leadership since 1916 
SEATTLE, WASHINGTON WICHITA, KANSAS 
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HOW 

HERCULES 

HELPS... 



PROTECT.YOU! 


AN INCREASED SUPPLY of para-cresol, raw material for antioxidants used in gasoline 
and rubber, will become available late in 1956 with the completion of the recently announced 
addition to Hercules’ oxychemical plant in Gibbstown, N. J. This will more than double the 
amount now being produced by Hercules and is the sixth product to be made commercially 
by the Hercules’ oxidation process. Para-cresol also plays an important part in the production 
of essential oils and in the manufacture of dyes. 



FASTEST DRYING of all protective coatings, lacquer is ideally 
suited to keep pace with today’s mass production methods. At the 
Standard Box Company in Pittsburgh, for example, a single-appli¬ 
cation hot-lacquer system protects beverage boxes with no delays for 
drying. Hercules works closely with the coatings industry in develop¬ 
ing and perfecting new uses for lacquer-type coatings based on its 
nitrocellulose, ethyl cellulose, cellulose acetate* and Parlon® 
(chlorinated rubber). 



4* ACID, ALKALI, AND WATER are all repelled when paper or paper- 
board are sized with Hercules Aquapel®. In corrugated cartons or 
spiral wound fiber drums where alkaline glues are used, Aquapel 
sizing effectively retards penetration of the glue. Neither a resin 
nor a wax, Aquapel is a chemical that reacts with the cellulose fiber 
to form a surface that is resistant to hot and cold water, acid or 
alkali. That’s why so many paper mills are Ending ever-increasing 
use for this new sizing agent. 


HERCULES 


HERCULES POWDER COMPANY 

968 Market St. r Wilmington 99, Del. Sales Offices in Principal Cities 

SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERRENE CHEMICALS, 
ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS, 
EXPLOSIVES, AND OTHER CHEMICAL PROCESSING MATERIALS. 



GS5.lt 


CHEMICAL MATERIALS FOR INDUSTRY 
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At North American 


DIVERSITY CREATES OPPORTUNITY 


Graduates, undergraduates — A North American representative will be 
on your campus soon. He will give you complete details on the hundreds 
of openings these expanding fields create: Aircraft: the Korea-famed 
F-86 Sabre Jet, the record-smashing F-100 Super Sabre, and Airborne 
Vehicles of the Future. Guided Missiles: the SM-64 Navaho Interconti¬ 
nental Guided Missile. Electro-Mechanical Controls: fire controls, 
automatic navigation systems, flight control computers — for aircraft and 
missiles. Engines : lightweight, high-thrust rocket engines for the Navaho 
and for other missile programs. Atomic Energy: the development of 
nuclear reactors for research, medicine and power. 

North American engineers work in top-level teams, share in a liberal 
Patent Award Program, a highly successful Suggestion Award Plan and 
many other unexcelled job benefits. 


See the North American Representative at your school ... or write: 

Mr. Stevenson, Dept. 56-CM Mr. Kimbark, Dept. 9120-CM Mr. Pappin, Dept. 56-CM 

Engineer Personnel Offiee Engineer Personnel Office Engineer Personnel Office 

North American Aviation North American's Missile & North American’s 

Eos Angeles 45, California Control Departments Columbus Division 

Downey, California Columbus 16, Ohio 







ALUMNI NEWS 


Dinner Dance 

The 20th annual semi-formal dinner and dance of 
the Caltech Alumni Association will be held on the 
evening of February 4 at the Oakrnont Country Club in 
Glendale. A prime-rib dinner will be served at 8 p.fri. 
and dancing to the music of LaVerne Boyer begins at 
9 p.m. All reservations should be in the Alumni Office 
by Thursday, February 2. 

Sorensen Fellowships 

Early in 1950. under Howard Vesper’s leadership, 
a small group of interested alumni contributed nearly 
$3,000 to establish the Royal W. Sorensen Graduate 
Fellowship in Electrical Engineering. This was limed to 
recognize the retirement of Dr. Sorensen who. as we 
all know, has played a leading role in Institute life for 


ALUMNI ASSOCIATION OFFICERS 

PRESIDENT SECRETARY 

C. Vernon Newton '34 Donald S. Clark '29 

VICE-PRESIDENT TREASURER 

William F. Nash, Jr., '38 George B. Holmes '38 

BOARD OF DIRECTORS 

Robert H. Bungay '30 Willis R, Donahue, Jr. '34 

Hugh C. Carter ’4.9 Richard H. Jahns '35 

Philip Cravitz '29 Richard W. Stenzel '21 

Charles P. Strickland '43 

ALUMNI CHAPTER OFFICERS 

NEW YORK CHAPTER 

President George W, Boutelle '48 

American Machine & Foundry Co., 261 Madison Ave., N.Y, 
Vice-President David Harker '36 

Polytechnic Institute of Brooklyn, Brooklyn, N.Y. 
Secretary-Treasurer Frank F. Scheck '48 

Attorney, 247 Park Avenue, New York 

WASHINGTON, D.C. CHAPTER: 

President Thomas S. South wick '27 

U. S. Weather Bureau, Washington 25, D C. 

Secretary-Treasurer Clarence A. Burmister '25 

Q.S.C. <& G.S., RadioSonic Laboratory, Washington 25, D.C. 

SAN FRANCISCO CHAPTER: 

President Louis H. Erb '22 

Pacific Telephone & Telegraph Co., San Francisco 5, Calif. 
Vice-President Harrison W. Sigworth '44 

California Research Corp., Richmond, Calif. 
Secretary-Treasurer Donald E. Loeffler '40 

Shell Oil Company, Martinez, Calif. 

Meetings: Informal luncheons every Thursday. 

Fraternity Club, 345 Bush St., San Francisco. 

CHICAGO CHAPTER: 

President Donald H. Lough ridge '23 

Northwestern Technological Institute, Evanston 
Vice-President Robert L. Janes '36 

Armour Research Foundation, Chicago 

Secretary-Treasurer Lawrence H. Nobles '49 

Northwestern University, Evanston 

SACRAMENTO CHAPTER: 

President Luther ], Eastman '28 

Calif. Board of Equalization, 1020 N Street, Sacramento 
Vice-President Herbert H. Deardorff '30 

State Division of Highways, 1120 N Street, Sacramento 
Secretary-Treasurer Wayne MacRostie '42 

State Water Project Authority, Sacramento 
Meetings: First Friday each month at noon. 

University Club, 1319 K St., Sacramento 

SAN DIEGO CHAPTER: 

Chairman Maurice B. Ross '24 

30-10 Udal Street, San Diego 6, Calif. 

Secretary Frank John Dore, Jr, '45 

Consolidated Vtiltee Aircraft Corp., Sail Diego 

Program Chairman Herman S. Englander '39 

U S Navy Electronics Laboratory 


more than 40 years and has been an inspiration to all 
who have bad the privilege of working with him in 
engineering. The first recipient of this scholarship was 
Jerome K. Delson. MS *50. PhD ’53. who received $900 
per year for two years. 

The concept of such a fellowship was so well received 
that early in 1954 it was decided to set up a sponsoring 
committee of alumni to aid in the establishment of a 
permanent endowment for this scholarship. The first 
notice to the alumni of the goal for a permanent en¬ 
dowment of about $25,000 was made in June, 1954. and 
during the first year contributions and pledges totaling 
about $7,700 were received. 

The total amount of contributions and pledges has 
now risen to about $11,500. which is a little less than 
one-half the minimum amount required to establish a 
permanent endowment sufficient for one scholarship 
per year. 

It is not considered desirable to grant any more 
fellowships until the endowment figure has been ob¬ 
tained and it is therefore urgently hoped by the com¬ 
mittee that the second half of the required amount 
can be obtained within the next two years at the very 
latest, since a Sorensen Scholarship has not been given 
since 1953. 

Dr. Gilbert D. McCann, professor of electrical en¬ 
gineering. is acting as secretary-treasurer of the sponsor¬ 
ing committee and contributions should be sent directly 
to him in care of the California Institute of Technology, 
Pasadena, California. Checks should be made payable 
to “California Institute of Technology—Sorensen 
Fellowship Fund.” 

It should be emphasized that pledges over a period of 
years will be most welcomed, and that the contributions 
are deductible for income tax purposes. 

- (r, D. McCann 

Chapter Notes 

Twenty seven members of the San Francisco Chapter 
attended a dinner meeting at the Fior dTtalia restaurant 
in San Francisco on December 2nd. Our speaker was a 
member of our own chapter. Harold Johnston, PhD *48. 
who is now an associate professor of chemistry at Stan¬ 
ford University. He discussed smog and the various 
theories of its origin, and the subject was received with 
great interest by this group of ex-Pasadenans . 

—Don Loeffler , 40. Secretary 

A MEETING of the New York Chapter will be held on 
Thursday, February 2nd. All details of the meeting 
place and exact time will he available from the Ameri¬ 
can Physical Society at Columbia University, N.Y.C. 

—Frank F. Scheck 9 48, Secretary 
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Carl Vrooman, icing tunnel group 
head, studies hot-air cyclic de-icing 
test on wing section of C-l 30 
transport. The tunnel has a 
temperature range of —40° F. to 
+150° F. and maximum air speed 
of more than 270 inph. 


Icing tunnel speeds 


thermodynamics 


research at Lockheed 


C. H. Fish, design engineer assigned to the tunnel, measures impingement 
limits of ice on C-l30 wing section. The tunnel has refrigeration 
capacity of 100 tons, provides icing conditions of 0 to 4 grams 
per cubic meter, droplet sizes from 5 to 1000 microns. 


Thermodynamics 


career opportunities 


B. L. Messinger, department head, analyzes test results with 
Thermodynamics Engineer E. F. Versaw and Thermodynamicist 
Tom Sedgwick. The report was in their hands only two days 
after it was decided to conduct the test. 


Designed to meet a constantly increasing volume of thermo¬ 
dynamics work, Lockheed’s icing research tunnel provides 
year ’round testing in meteorological environments normally 
found only in flight. It is the first icing research tunnel in 
private industry. 


Lockheed thermodynamics scientists were formerly limited 
to testing time available at installations such as Mt. Wash¬ 
ington. Now they are able to study in greater detail problems 
such as: thermal anti-icing; cyclic de-icing; various methods 
of ice removal; distribution of ice; rate of temperature 
changes in aircraft components; thermodynamic correlation 
between laboratory and flight testing; and development and 
calibration of special instrumentation. 


LOCKHEED 

AIRCRAFT CORPORATION 

California Division 


Increasing development work on nuclear energy, turbo-com¬ 
pound, turbo-prop and jet transports, radar search planes 
and supersonic aircraft has created a number of positions 
for Thermodynamics Engineers and Thermodynamicists. 

You are invited to contact your Placement Officer for a 


BURBANK 


brochure describing life and work at Lockheed in the San 


CALIFORNIA 


Fernando Valley. 














(A message from IBM — where progress is engineered) 


THIS FIELD IS AS YOUNG AS YOU ARE 



One of the best growth opportunities for a young engineer today 
lies in the new and rapidly expanding field of digital computer de¬ 
velopment and design. 

The rapid progress which electronic giants have achieved in busi¬ 
ness, science, and government is dwarfed by their potential Fulfill¬ 
ment of this potential offers unusual challenge to an engineers 
ingenuity. 

O J 


FOR FURTHER INFORMATION about IBM 

make an appointment through 
your college placement office 

to see our campus representative, 
or write to W. M. Hoyt, 

IBM, 590 Madison Avenue, 

New York 22, N. Y. 


Young engineers have made substantial contributions to IBM's rec¬ 
ognized leadership in computer development and design. For exam¬ 
ple, the average age of the engineering team which built the famous 
701 computer was only 28! Young IBM engineers also play impor¬ 
tant roles in solid state materials research and in the development 
of advanced computer components. 

At IBM, engineers enjoy a climate which encourages achievement- 
eminent associates, advanced facilities, creative freedom. Out of this 
climate has grown a tradition of engineering excellence. 

Should you choose computer engineering as a career, what more 
logical place to start than with the leader? At IBM, you will have 
unrestricted professional opportunity. 



Producer of electronic 

IBM 

data processing machines, 
electric typewriters, and 


electronic time equipment. 
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To .ho engineer who ..he, 

to blaze new trails ... 


BUMPY ROAD FOR HOT MOLECULES, 

an AiResearch development, helps lick heat problem 
in modern engineering. Dimples interrupt the 
smooth flow of air in thin walled tubes, 
permit more rapid exchange of hot and cold 
molecules and step up cooling efficiency 26 %. 



AiResearch is looking for your 
kind of engineer. 

AiResearch is a key company 
in the industrial future of Amer¬ 
ica. We are playing a vital part 
in the great engineering advances 
now taking place. 

The field of heat transfer is an 
example. The advent of high¬ 
speed, high-altitude aircraft has 
made heat control one of the 
most pressing present-day prob¬ 
lems. This promises to he even 
more acute when atomic energy 
becomes an industrial fact. 
AiResearch is constantly devel¬ 
oping new methods of heat trans¬ 
fer. But this is only one aspect of 
our operation. We pioneered the 
field of small turbomachinery, 
pioneered aircraft air-condition¬ 
ing and pressurization systems, 
developed many different types 
of pneumatic and electronic 
equipment, now manufacture 
more than 1000 different prod¬ 
ucts. We develop new solutions 
for industry as required. 

That’s why we need creative 
engineers . . . and appreciate 
them. You who qualify for an 
AiResearch position will receive 
stimulating assignments, utilize 
some of the finest research facil¬ 
ities in the country and be well 
rewarded financially. 


Premium positions are now 
open for mechanical engineers 
... electrical engineers... physi¬ 
cists... specialists in engineering 
mechanics...specialists in aero- 
dynamics...electronics engineers 
... aeronautical engineers. 


Write to Mr. Wayne Clifford, 
AiResearch Manufacturing 
Company, 9851 S. Sepulveda 
Blvd.,Los Angeles 45,California. 
Indicate your preference as to 
location either in Los Angeles 
or Phoenix. 



CORPORATION 

AiResearch Manufacturing Divisions 

Los Angeles 45 , California • Phoenix , Arizona 


Designers and manufacturers of aircraft components: refrigeration systems • pneumatic valves ano controls • temperature control! 

CABIN AIR COMPRESSORS • TURBINE MOTORS ’ GAS TURBINE ENGINES • CABIN PRESSURE CONTROLS • HEAT TRANSFER EQUIPMENT • ELECTRO-MECHANICAL EQUIPMENT • ELECTRONIC COMPUTERS AND CONTROLS 
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1922 

Howard G. Vesper , vice president of the 
Standard Oil Company of California, was 
honored by the American Petroleum In¬ 
stitute at its annual meeting in San Fran¬ 
cisco in November, when he received a 
Certificate of Appreciation for his out¬ 
standing work for the Division of Re¬ 
fining during the years 1949 through 1954. 

1924 

Paul L. Magi 11, senior scientist with 
the Stanford Research Institute, has been 
named U.S. technical representative to 
the new Central American institute for 
the Investigation of Industrial Technology 
in Guatemala City. 

Vladimir A. Kalichevsky was recently 
named as the winner of the American 
Chemical Society’s 1955 Southwest Region¬ 
al Award. One of America’s top authorities 
on petroleum refining, Dr. Kali is now a 
consulting chemical engineer for the 
Magnolia Petroleum Company in Beau¬ 
mont, Texas. 

1925 

Robert, W. Fulwider, senior partner in 


the patent law firm of Fulwider. Mattingly 
& Huntley in Los Angeles, recently round¬ 
ed out a year as president of the Los 
Angeles Patent Law Association and chair¬ 
man of the California State Bar Confer¬ 
ence on Patent, Trademark, and Copyright 
Law. 

1928 

Arnold O. Beckman. PhD, president of 
Beckman Instruments, Inc., and the first 
Caltech alumnus to he elected a trustee 
of the Institute (in 1953), has been nom¬ 
inated for the 1956 presidency of the Los 
Angeles Chamber of Commerce. 

1930 

Fred R. Crock has become head of the 
rate department of the Portland, Oregon, 
General Electric Company which is now- 
being expanded to include research as well 
as rates. 

Captain Perry M. Boothe , MS ’32, who 
is with the Civil Engineer Corps in the 
Navy, stationed in the Hawaiian Islands, 
writes that “my job as Assistant Director 
for Planning and Design in the Office of 
the Director, Pacific Division, Bureau of 


Yards and Docks, requires a lot of travel¬ 
ing in the Far East. I made three trips 
to Japan, Okinawa, the Philippines and 
Guam last year and am expecting to leave 
in the middle of January for Thailand, 
Cambodia, arid Viet Nani, returning by 
way of the Philippines and Japan. My 
son Allan, 18, is a plebe at the U.S. Naval 
Academy and stood fourth in the country 
in his examination for the Presidential 
Appointment; my daughter Lorraine, 14, 
is in the 9th grade: and Thomas, 6, is 
in the first grade.” 

1931 

George Lattgsher, who has been work¬ 
ing for the California Division of High¬ 
ways since 1931, is now? district engineer 
in charge of operations for District VII. 
George has been responsible for the design 
of many of the Los Angeles freeways, as 
well as the Pasadena and Terminal Island 
Freeways. He lives in Arcadia with his 
wife, son and daughter. 

1935 

Chester A. Davis writes that he has been 
Cuyama district superintendent of the 


SIT BACK AND RELAX 



Let Calmec Manufacturing Company 
Worry About 

Your Metal Parts and Products 

We hove the most modern facilities and most 
complete plant to give you the maximum of 
service, whether it is a small part, a large part, 
or a product from your ideas to the shipped article 
direct to your customers, under your name, from 
our plant. 

CALMEC MANUFACTURING CO. 

Robert A, McIntyre, M.S. *38 Kimball 6204 

5825 District BIvcL Los Angeles 22, Calif. 



FOR QUALITY LIGHTING 


sates offices 
in most 
principal cities 

SAN rSANClSCO 

branch office 
and warehouse 


----—i 

SMOOT-HOLMAN COMPANY 

P.0, BOX 398 « DEPT. C • INGLEWOOD, CALIF. 

I Please send me complete j 

* lighting literature for: | 

□ COMMERCIAL □ INDUSTRIAL 
□ SCHPOL OR INSTITUTIONAL □ FLOOD 1 


I ADDRESS. 


I 


| _ ftITV- -- 
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Precision, high-speed winding 
equipment for IRC ilemeW 


'PW4WATT 


BASIC TECHNIQUE 


W re eiemer + ’ c umf<rml and 
tightly wound on an insulated 
core. Axial leads or other termi¬ 
nations are secured to element 
by automatic machinery. Insu¬ 
lated housing may be used or 
omitted. 


SPECIFIC EXAMPLES 


IRC Type AW Wire W'-unti Renters 


IRC Type BW Insulated Wife Wound Resistors 


IRC 4 wait Insulated Power Wife Wounds 


2000 SL 


IRC ? and 10 watt Power Wire Wounds 


RESISTANCE CO. 


For inquiries concerning Engineering 
position write to Engineering Employment, 


401 N. Broad St., Philo. 8, Pa. 
ikt (UnCtut $0^4- -VW In Canada: International Resistance Co., Toronto, Licensee 


IRC WINDING SKILL OFFERS 


REALISTIC SAVINGS TO INDUSTRY 


. . . another reason why engineers specify IRC Resistors 

Savings in the initial cost and assembly of component 
parts are an increasingly important factor to electronic 
engineers. That’s why they depend upon IRC for their 
resistor requirements. IRC’s mastery of winding wire 
elements—dating back more than 25 years—today pro¬ 
vides a wide variety of unique units that offer realistic 
possibilities for savings. 
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Personals 


CONTINUED 



1956 


graduate student 

summer employment 
program for... 

Experimental Physicists Analytical Chemists 
Nuclear Physicists Inorganic Chemists 

▼ I_PVI_r vi m • i a. . . 


Theoretical Physicists 
Mathematicians 
Metallurgical Engineers 


Physical Chemists 
Mechanical Engineers 
Electrical Engineers (Electronics) 


Summer employment opportunities at the 
Laboratory are open to approximately 100 
graduate students majoring in various physical 
sciences, and undergraduates receiving their 
degrees next June who intend to continue 
their advance studies. 

The program provides for well-paid summer 
work with renowned scientists in one of the 
nation's most important and finest equipped 
research laboratories. 

Summer employees will become familiar with 
several phases of vital scientific research and 
development activity related as closely as 
possible to the individual's field of interest. 

This experience will enable students to appraise 
the advantages of a possible career at 
the Laboratory. 

In addition to interesting work, employees 
will enjoy delightful daytime temperatures and 
blanket-cool nights in a timbered, mountainous 
area, only 35 miles from historic old Santa Fe. 

Interested students should make immediate 
inquiry. Completed applications must be 
received by the Laboratory not later than 
February 1, 1956, in order to allow time for 
necessary security clearance. Applicants 
must be U. S. citizens. 

Mail inquiry to: 

m Department of Scientific Personnel 


mt mm department ot sciei 

loseialamos 


scientific laboratory 

OF THE UNIVERSITY OF CALIFORNIA * 

IDS ALAMOS, NEW MEXICO 


Richfield Oil Corporation since 1952. 
Chester and his wife have three children 
—Linda, 16. Phil, 13, and Patty, 6. 

Jesse E. Hobson , PhD, resigned his post 
as director of the Stanford Research In¬ 
stitute last month after eight years with 
the organization. 

1936 

Paul Hammond, vice president and con¬ 
troller of Pasadena*? Holly Manufacturing 
Company, was elected 1956 national chair¬ 
man of the Wall and Floor Furnace Divi¬ 
sion of the Gas Appliance Manufacturers 
Association at their national convention in 
Palm Springs last fall. 

Dr. Paul J. Schneider reports that he 
is still busy doing plastic and reconstruc¬ 
tive surgery in Oakland. 

1937 

Ralph S. Benton Writes from Bombay 
that he has been in India for 8 years now 
with Ingersoll-Rand, and has had a total 
of 19 years with the company. ‘The job is 
most interesting,” he says, “as is the 
country, in spite of many complications— 
economic, political and otherwise. Was 
married in ’51 in Tucson while home on 
leave and my wife and I travel extensively 
—have put on over 200,000 miles within 
► the territory—via bullock cart, bus, car, 
train, plane arid foot.” 

1938 

Clay T. Smith , MS TO, PhD ’43, writes 
that “life proceeds as usual in Socorro, 
New Mexico, where I am pounding know¬ 
ledge into recalcitrant students. Got a 
quick look at the new athletic plant 
during a whirlwind visit to Pasadena re¬ 
cently and I am properly envious. The 
basketball team bad better show terrific 
improvement now because they surely 
haven’t any more excuses about practice 
areas and places to play. Tin head of the 
geology department here at the New 
Mexico Institute of Mining and Tech¬ 
nology.” 

William R. Sears , PhD, has been named 
editor of the Journal of Aeronautical Sci¬ 
ences, which is published by the Institute 
of Aeronautical Sciences. Bill has been 
director of Cornell University’s graduate 
school of aeronautical engineering since 
it. was established in 1946. Before he 
moved to Ithaca, he was chief of aero¬ 
dynamics and flight test engineering at 
Northrop Aircraft in Hawthorne, Cali¬ 
fornia. He’s an active private pilot arid 
Uses his own plane on most of his busi¬ 
ness trips. 

1940 

A. M. Zarem , PhD ’44, resigned last 
month as assistant director and manager 
of the Stanford Research Institute, where 
he has been since 1948, He has now 
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RB-66 — speedy, versatile 
jet bomber 


A4D, “SKYHAWK"— smallest, lightest 
atom-bomb carrier 


F4D, “SKYRAY* 

hold official 


— only carrier plane 
world’s speed record 


largest 


DC-7 “SEVEN SEAS"- America’s 


A30, "SKYWARRIOR 


GLOBEMASTER 


carrier-based bomber 


Engineers 
join this 
winning 
team! 





largest production transport 


"NIKE 1 *— supersonic missile selected 



finest, fastest airliner 


D558-2, "SKYROCKET"-first airplane 


to protect our cities 


to fly twice the speed of sound 




At DOUGLAS you’ll be joining a company in which the three top 
executive officers are engineers... you’ll he associated with men 
who have designed the key airplanes and missiles on the American 
scene today! Nothing increases an engineer’s ability faster than 
working with other engineers of top calibre. 

Not only is Douglas the largest manufacturer of commercial aircraft 
in the world, hut it also produces outstanding aircraft and missiles 
for every branch of the armed services! This diversity, besides 
giving you job security, provides unequalled opportunity 
for the engineer with an eye to the future. 

Brochures and employment applications are available at your college placement office. 

For further information relative to employment opportunities 
at the Santa Monica, El Segundo and Long Beach, California divisions 
and the Tulsa, Oklahoma division, write today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 

C C. LaVene, Employment Manager... Engineering General Office 
3000 Ocean Park Blyd.... Santa Monica, California 



Challenging opportunities now 
exist in the following fields: 

Mechanical design 

Structural design 

Rower plant Installation design 

Weapons delivery 

Aerodynamics 

Thermodynamics 

Electronic computers 

Systems analysis 

Aircraft air conditioning 

Hydraulics 

Stress analysis 

Servo mechanisms 

Acoustics 

Electronics 

Mechanical test 

Structural test 

flight test 

Process engineering 
Missiles 
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CONTINUED 


Physical Scientists 

Mathematicians 

Engineers 


Operations 

Research 

This country’s original operations 
research group invites inquiries 
from men of broad interests and 
background . . . men who have the 
ability to apply scientific princi¬ 
ples to a variety of unconventional 
problems. 


Challenging Work 
Academic Affiliation (NIT) 
Professional Advancement 


Operations Evaluation Group 

P. O. Box 2176 
Potomac Station 
Alexandria, Virginia 


opened an office in Los Angeles where lie 
Will engage in independent research 
counseling and advisory services to busi¬ 
ness and industrial management, special¬ 
izing in reviewing research policy pro¬ 
grams and planning, 

1943 

Robert M. Sherimi, MS ’50. GhE ‘52, 
has been appointed assistant plant engi¬ 
neer in the Tacoma plant of the Hooker 
Electrochemical Company. Bob has two 
children, Sarah, 2 1 / 4, and Bob, Jr,, 1. 

1944 

Warren Arhster , MS ’47, AE ’48, who 
was a research engineer with Consolidated 
V til tee Aircraft in San Diego, is now a 
senior associate of the Planning Research 
Corporation in Los Angeles. 

Donald W. Pendery has been made as¬ 
sistant director of the Applied Science 
Division of the International Business 
Machines Corp. in New York City, In 
this new position, Don is responsible for 
the coordination of Applied Science ac¬ 
tivities with product planning and engi¬ 
neering. He will also supervise the field 
operation of IBM’s Applied Science Divi¬ 
sion in the eastern part of the United 
States. Don has been with IBM since 1949. 

Ruben F. Melilei , MS ’47, PhD ’49, 
engineering executive for the Ramo-Wool¬ 
dridge Corporation in Los Angeles, has 
been chosen as one of the Ten Outstanding 
Young Men of America for 1955, by the 
United States junior Chamber of Com¬ 
merce, for “his contributions in rocket 
fire control developments and classified 
military electronics,” 

Rube is the fourth Caltech alumnus to 
receive this distinction. The others: Dr. 
Irving P. Krick MS ’33, PhD ’34, presi¬ 
dent of the American Institute of Aero- 
logical Research, in 1940; Kenneth S . 
Pi tier. ’35, deari of the college of chem¬ 
istry at the University of California in 
Berkeley, in 1949; and A. M. Zaretn, MS 
’40. PhD ’44, private consultant in research 
counseling, in 1950. 

1947 

Herbert Mason Roy den HR was married 
to Barbara Nancy Busby of Westwood 
Hills on November 26. Herb is a research 
physicist at Atomics International in 
Canoga Park. 

1948 

Charles Suss kind, who was with the 
Microwave Laboratory at Stanford as a 
research associate, is now assistant pro¬ 
fessor at the University of California in 
Berkeley. The Stisskinds have two chil¬ 
dren—Pamela, 3, and Peter, 1. 

Julius S. Betidat , MS, is now with the 
technical staff, Control Systems Division, 
of the Rarho-Wooldridge Corporation in 


Los Angeles. He was formerly with North¬ 
rop Aircraft. The Bendats have two chil¬ 
dren—James, 7, arid Lucinda, 3. 

1949 

William N . Harris is art ensign in the 
U. S. Navy and is currently working in 
Washington, D.C., in the Naval Reactors 
Branch of the Bureau of Ships. 

Arturo Maimonu MS, lives in Walnut 
Creek, Calif., and is working at the Uni¬ 
versity of California’s Radiation Lab in 
Livermore. He’s married and has a son, 
Luis. 

1951 

Thorne J. Butler writes that he is in¬ 
terning at the University of Iowa Hos¬ 
pital, He’s married arid has a six-month 
old daughter. 

Paul L. Armstrong joined the staff of 
the DuPont Electrochemicals Research 
Laboratory in Niagara Falls, New York, 
this summer. 

Howard F. Mower is an organic chemist 
at the DuPont Experimental Station in 
Wilmington, Delaware. 

Royal S. Foote , MS, has formed a new 
company called Resources Development 
Corporation, with offices ill New York and 
Denver. He was formerly head of the 
Geophysical Exploration Branch of the 
A EC’s Raw Materials Division. 

1952 

David L. Hanna reports that “after an 
Army stint in Korea and six months of 
civilian pleasure in Europe, I returned to 
the Anaconda Wire arid Cable Company 
and a job in the engineering department 
there, as a cable engineer. I now live at 
Hastings-on-Hiidsoii, New York,” 

1954 

Lee A. Henderson is with the Army 
until next September as an instructor in 
the electronic equipment maintenance 
school in Massachusetts and writes that 
lie and his wife now have a two-month-old 
daughter, Gail Lee. 

Paul Caucus is now a graduate student 
at Harvard. Though a recent report in 
E & S had him working in the ground 
systems department at Hughes Research 
and Development in Culver City, this was 
merely a summer vacation job. 

Reinaldo V. Gutierrez is stationed at 
Fort Monmouth, New Jersey, vvilh the 
A rmy. 

1955 

John J. Merrill, a grad student in 
physics at Caltech, announced the arrival 
of his second daughter, Linda, on Novem¬ 
ber 23. 

Truman 0. Woodruff. PhD, has been 
made a research associate in the metal¬ 
lurgy and ceramics department of the 
General Electric Research Laboratory in 
Schenectady. 
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You might wait forever for 
another opportunity 


like this . . . 


Here is a once-in-a lifetime opportunity for you if you are an ambitious engineer 
or scientist. Westinghouse has just received additional new contracts to develop, 
design and build atomic power plants to propel naval vessels. That means unusual 
professional openings for a few talented engineers and scientists. If you are inter¬ 
ested in a creative job, solving some of today’s most challenging problems ... a 
chance to use all your training and experience . . . the opportunity to carve a career 
in today’s most dynamic industry . • . and you’ll want to investigate Westinghouse 
Atomic Power today. You might wait forever for another opportunity like this. 

For many of these jobs you do not need previous experience in 
atomic power. Can you qualify for one of these assignments? 

PHYSICISTS-MATHEMATICIANS nr*hH for R«ea,ch studio! 

Nuclear Reactors; Theoretical Physicists for ( 

Reactor Theory Development and Dynamics. Mathematicians—Research in Applied Mathei 
Numerical Analysis, and Digital Computing Techniques relating to Nuclear Power Reactors. 


MECHANICAL ENGINEERS T ° *•« "«• c 

Pumps, Valves, etc.; Exper 
Transfer and Fluid Flow; Analytical Development in Mechanisn 
Stress Analysis. 


NUCLEAR ENGINEERS 


Wo Will Train Grad 
and Chemical Eng 
Design Talents to Assume Capacities as Nuclear Engi 


RADIO CHEMISTS To Perform and Supervise An 

Products, Transuranic Element 

tivities. 


NEW ATOMIC EDUCATION PROGRAM 

1. Atomic Power Fellowship Program in conjunction with 
University of Pittsburgh for selected engineers and physici 
permits qualified personnel to obtain MS or PhD degrees, whi 
receiving FULL PAY. 


Send Complete Resume Today To: 


MR. A. M. JOHNSTON 
WESTINGHOUSE BETTIS PLANT 
P.0. Box 1468, Pittsburgh 30, Penna 


METALLURGISTS Basic Research in Physical Meti 

on Metals; Applied Research an 
cation Processes for Reactor Fuel Components, Power Meta 
five Testing. 


2. Westinghouse will also pay one-half of the tuition 
part-time graduate courses completed for all techn 
employees. The other half will be refunded when 
proved advanced degree is earned. 


SALARIES OPEN 

Starting salaries depend on your education and expei 
Ample attractive housing reasonably priced in n 
suburban community 15 minutes from plant. 


JANUARY, 1956 



New laboratory, under construction at Phillips Research 
Center, Bartlesville, Oklahoma, will be concerned with 
research on plastics in general and Marlex* in particular. 
Marlex, recently developed by Phillips, has been called 
“the greatest advance in plastics since the first commer¬ 
cial development of polyethylene in 1939,” 


Opportunities in Petrochemistry 


Petroleum hydrocarbons are play¬ 
ing an increasingly important role 
in our national economy, providing 
the raw materials for the manufac¬ 
ture of plastics, chemical fertilizers, 
carbon black, rubber and various 
intermediate products. Phillips 
Petroleum Company, by virtue of 
its huge reserves of raw materials 
and its long-continuing program of 
research, has achieved a position of 
leadership in the petrochemical field. 
To the technical graduate Phillips 
is able to offer exceptionally inter¬ 
esting opportunities in scientific re¬ 
search, or in its practical applications 
in the business world. For further 
information write to our Employee 
Relations Department. 

*A trademark for Phillips family of olefin polymers. 




PHILLIPS PETROLEUM COMPANY, Bartlesville, Oklahoma 
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“Since the day when man made his first brief airborne flight, the advance 
aeronautics has been little short of fantastic. Tremendous achievements have opened 


new 

avenues of progress that were but idle dreams of yesteryear. We live in a new dimension! 

“To the young men of today, these new avenues of progress in aeronautics and 
the related sciences reveal almost limitless opportunities for success. As an engineer 
in quite another field l am constantly drawn to look over the fence to see what I see. And 
I am fascinated with the great and fast-growing opportunities that are there. So 
much so, that to the potent message of a previous century, ‘Go West, young man 7 ,1 am 
prompted to add <. /Look up; young man, reach for the stars, for they lead to great things! ”* 


CHARLES LUCKMAN 
Partner-PEREIRA & LUCKMAN 
Planning — Architecture—Engineering 


Out of his own successful engineering career, Charles 
Luckman sets a sure course for today’s trained young 
man when he says “reach for the stars!’ 

In the aircraft industry, the expression is strikingly 
exemplified by the records of thousands of far-seeing 
young men who have graduated into secure positions 
that offer lasting success. What was yesterday’s single 
field has today come to include a multitude of spe¬ 
cialized sciences. 

At Northrop Aircraft—world leader in the design 
and production of all-weather and pilotless aircraft 
—the young engineer is provided a host of activities 
from which to choose. Each offers success opportuni¬ 
ties positively unbounded. 

For detailed information regarding specific openings 
in your field of specialization , write Manager of Engi¬ 
neering Industrial Relations } Northrop Aircraft , Inc., 
1001 East Broadway, Hawthorne , California. 


^NORTHROP 


Pioneers in All Weather and Pilotless Flight 


*From an address to 
the American Society 
of Civil Engineers , 

Los Angeles, California 


JANUARY, 1956 








CALTECH 

CALENDAR 


January, 1956 


CALTECH 

ATHLETIC SCHEDULE 

ALUMNI CALENDAR . VARS 'J r BA5KETBALL 

January 20 — 

Caltech at Nazarenes 
January 21 — 

February 4 Dinner Dance Caltech at Chapman 

Oakmont Country Club January 24— 

L.A, State at Coltech 


January 28— 

iril 7 Annual Alumni Caltech at Whittier 

c ... .... p. January 31 — 

Seminar Day LaVerne Qf Ca|(ech 

February 4—■ 

Redlands at Caltech 

ne 6 Annual Meeting February 7_ 

Nazarenes at Caltech 
February ID-— 

ne 23 Annual Picnic Whittier at Caltech 

FRIDAY EVENING DEMONSTRATION LECTURES 

Lecture Hall, 201 Bridge, 7:30 p.m. 

January 20— 

Accelerators for Nuclear Physics 
—Dr. Robert Langmuir 
January 27— 

The Search for Hidden Ore 
—Dr. Albert E. Engel 
February 3— 

An American Professor in India 
—Dr. Alfred Ingersoll 
February 10— 

Uranium and Thorium in Southern California 
—Dr. D. Foster Hewett 


The important scientific and technical hooks 
of major publishers are stocked at Y f roman's. 
You’re welcome to browse any time. 

And you’ll find Vroman s a bandy source 
for stationery, desk supplies and gifts. 

industrial Discount Open Mondays and Fridays until 9 P.M. 

^ Fre 
Park 

' 

695 EAST COLORADO ST., PASADENA 


Oil Properties Consultants, Inc. 

Complete Petroleum and Production 
Engineering Service 

Subsurface Geology * Micropaleontology 
Reservoir Mechanics 
Secondary Recovery and Evaluation 
Registered Engineers 

Petroleum Engineering 
Associates, Inc. 

Complete Laboratory Service 

Core-Analysis • PVT • Fractional Analysis 
Flo rent H. Bailly ’27 Rene Engel, PhD. ’33 


709-711 South Fair Oaks Avenue 
Pasadena 2. California 


S Yearn ore 3-1156 
RYan 1-8141 


OLNEY BROTHERS 

RUG AND FURNITURE CLEANING 

ORIENTAL RUG EXPERTS 
312 N. Foothill Blvd. Pasadena 8, Calif. 

S Yearn ore 3-0734 


ALLEN MACHINE & TOOL CO. 

Designers and Builders of Special Machinery and Tools 
Also General Machine Work 

13409 S. Alameda Street Compton, California 

Phones: NEvada 6-1219 — NEwmark 5-8141 


/Ze<?A« OF PASADENA 


455 EL DORADO, PASADENA 5, CALIFORNIA 


LABORATORY 


PHOTO CHEMICALS 


RALPH C. ATKINSON '30—7070 Sahto Monica Blvd., Hollywood 38, Calif. 


SMITH-EMERY COMPANY 

since 1910 
Chemists-E right eers 

Chemical and Physical Testing Laboratories 
781 E. Washington Blvd. Los Angeles 21, California 
Member American Council of Commercial Laboratories 


DAMES & MOORE 

Trent R. Dames *33 William W. Moore ’33 

Soil Mechanics Investigations 

General Offices: 816 West Fifth Street, Los Angeles 17 
Regional Offices: Los Angeles, San Francisco, Portland, 
Seattle, Salt Lake City, Chicago, New York, Atlanta, London 



Wrife for Brochure iTBi-monfiiiyi 
Publication Chemistry in Action] 


Research - Consultation - 
Analyses - Testing 


^ 4101 No. Figueroa Street] 

Los Angeles 65, Calif. • CA 5-4148 I 


C.E.P. Jeffreys, 
Ph.D.’31 
Technical 
Director 

Charter Member 
ACIL 
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PHOTOGRAPHY AT WORK-No. 18 In a Kodak series 



With Photography and Air Mail 
working together, the Credit 
Clearing House of Dun & 
Bradstreet, Inc., speeds vast 
quantities of information across 
the country overnight. 


i mmm 
k'ANDYSHO, 


What's their credit rating? 


A Southern wholesale confectioner had re¬ 
ceived an order for $10.00 worth of candy 
bars from the Horsie Hollow Candy Shop. It 
was a first order, and when the credit manager 
didn’t find the name listed in the Reference 
Book, he phoned the Dun & Bradstreet office 
for a report on the venture. 

The reporter assigned to the case located 
the concern on a dirt road, and he took a snap¬ 
shot of the premises and its busy proprietors 
which inspired this illustration. He inter¬ 
viewed tlie owners and wrote a report which 
was forwarded to the wholesaler. 

It informed him that the enterprise was 
operated as a partnership by two neighbors 
who were both “eleven years of age and un¬ 
married”—also that “although the owners are 
men of limited means, they have a high stand¬ 
ing in their community.” The financial state¬ 
ment indicated assets of $13.25 in merchandise 
and cash, with a valuation of $35.00 for the 
building consisting of a remodeled turkey coop. 

The partners were reported as experienced 
with a five-year record of selling lemonade 
and cookies with their home pantries as the 
principal sources of supply. There was no in¬ 
debtedness as their mothers’ terms were 
strictly C.O.D. The wholesaler took a more 
liberal attitude and shipped on regular terms. 
The bill was paid in ten days, 
and the wholesaler opened 
an account in his ledger 
for the “Horsie Hollow 
Candy Shop.” 


Even if Dun & Bradstreet reporters photographed every 
business they investigate, it would not be among the 
biggest uses of photography this famous credit organi¬ 
zation employs. 

One most important way makes last-minute credit in¬ 
formation in the apparel trades available thoughout the 
country overnight. Current data and analysts' opinions 
on more than 150,000 apparel retailers are microfilmed, 
transferred to micro-cards and flown daily to Credit 
Clearing offices. 

It's another example of photography and Recordak 
microfilming saving time and money. They are working 
for railroads, banks, oil companies and countless other 
businesses and industries both large and small. 

Behind the many photographic products becoming in¬ 
creasingly valuable today and those being planned for 
tomorrow lie intriguing and challenging opportunities at 
Kodak in research, development, design and production. 

If you are interested in these opportunities in science 
and engineering—whether you are a recent graduate or 
a qualified returning serviceman, write to the Business 
and Technical Personnel Department. 

Eastman Kodak Company, Rochester 4, N. Y. 






Challenging careers in G-E Sales Engineering 


To develop your technical background into the 
customer-contact career most suited to your inter¬ 
ests and aptitudes, investigate General Electric’s 
Apparatus Sales Training Program. Professional 
career outlets include work in one of the Company’s 
nation-wide district offices in sales, application, 
installation and service engineering; headquarters 
marketing; or specialization in a particular appara¬ 
tus product. 

G.E.’s training program equips you to work 
directly with customers to determine what design, 
new development or electrical system will best serve 
their need. Here, Jack Byrne, Manhattan College 
’41, is shown presenting competitive engineering 
features of G-E distribution transformers. 956-4 

Progress Is Our Most Important Product 


MAIL COUPON FOR FULL INFORMATION 


Mr. G. E. Mullin 
Apparatus Sales Training 
Building 2 

General Electric Company 
Schenectady 5, New York 


Please send me your descriptive bulletin on the Apparatus 
Sales Training Program, GEZ-515A. 


ear 


Address. 


GENERAL 


ELECTRIC 


























